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REMOVAL ASSESSMENT TRIP REPORT 

 

SITE NAME: Canadian Radium and Uranium Corp. Site 

DC No.: RST3-03-D-0001 

TDD No.: 0007-0023 

CERCLIS ID: NYD987001468 

EPA ID: A23P 

EVENT DATES: August 3 through 7 and 18, 2015 and October 23 through 26, 2015  

1.0 Site Location: 103-105 Kisco Avenue  

  Mount Kisco, Westchester, New York 

(Refer to Attachment A, Figure 1A: Site Location Map) 

2.0 Site History and Conditions 

From 1943 until approximately 1966, the Canadian Radium and Uranium (CRU) facility 

operations at the Canadian Radium and Uranium Corporation Site (the Site) included the recovery 

of uranium and other radioactive elements from uranium-bearing sludge, old instrumentation, and 

watch dials. This work began as part of the federal government’s Manhattan Engineering District 

(Manhattan Project).  From 1943 to the 1950s, the primary product was uranium; subsequently, 

radium became the principal product until the facility’s closure. According to a Village of Mount 

Kisco memorandum, in 1957, CRU pleaded guilty to charges of allowing three employees to be 

overexposed to radiation. From March 5, 1958, until sometime after May 19, 1961, 

decontamination procedures and expectations were established for the CRU facility. 

In November and December 1966, the facility buildings (a two-story concrete block building and 

two smaller one-story concrete block buildings) were decontaminated and demolished.  Removal 

of radioactive dirt to a depth of 12 inches was required on the CRU premises. The most 

contaminated demolition materials were disposed of by Nuclear Diagnostic Laboratories located 

in Peekskill, New York, while the less contaminated materials were disposed of at Croton Point 

Sanitary Landfill located in Croton-on-Hudson, New York. After demolition and decontamination, 

a post-operation survey was conducted by Isotopes, Inc. Two locations on the Haggerty Millwork 

wall, which originally shared a wall with the CRU facility that was demolished during the 1966 

demolition and decontamination process, were found above specifications. One contaminated 

location was removed by chiseling out the masonry of a wall.  The second was a result of tailings 

from a leaking waste drum, which CRU had stored on the second floor fire escape. Since 

contamination was low here, the area was sealed with 1 to 2 inches of mortar. Railroad Avenue 

was constructed where the main CRU building once stood and was put in place by the urban 

renewal efforts in the area. Between 1964 (pre-demolition/decontamination) and 1971 (post-

demolition/decontamination), the building layout of the Site completely changed and it is believed 

that none of the original CRU facility buildings remained after the year 1971. 

On April 5, 1979, a local newspaper reported the 1957 death of the CRU plant manager due to 

leukemia from high radioactivity levels found in his body. On April 20, 1979, a survey was 

performed by the Assistant Commissioner of Health for Environmental Quality, Westchester 

Department of Health. Based on the surveys, the highest dose rates were found in a small portion 

of a locked, chain-link fenced area south of the old wood freight station on Railroad Avenue and 

east of the L. B. Richard’s Lumber yard (i.e., an area located adjacent to the railroad). All other 
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elevated dose rates were found in areas covered by soil and vegetative growth. The 1979 

investigation reported that the high readings were obtained from an area covering approximately 

one square yard of the property within an area not being used by the public.  In addition, the report 

indicated that the dose rates found did not pose a public health hazard to persons passing the fenced 

area, to persons working in buildings adjacent to the area, or to persons living across the railroad 

tracks to the east.   

In a memorandum dated February 7, 1980, the Westchester County Health Department described 

investigation findings in more detail. The area in question was approximately 78 feet by 60 feet, 

enclosed by a chain-link fence located between the railroad tracks and a concrete paved area. The 

most significant contaminated area was a strip 15 feet by 5 feet, containing two separate “hot 

spots”. A surface reading using an alpha probe survey meter measured 50 disintegrations per 

minute (dpm). Elevated readings several times above background were reported for an area 

extending about 50 feet south from the chain-link fence. The memorandum stated that the origin 

of this contamination was unknown and that it was not discovered in previous surveys.  

In September 1993, the Bureau of Environmental Radiation Protection of the New York State 

Department of Health (NYSDOH) completed a survey of the Site; indoor radon measurements 

were collected (i.e., office, show room, storage/sale floor) which documented a maximum 

concentration of 9.8 picocuries per liter (pCi/L), and the average of the different detectors was 

about 8.1 pCi/L.  The NYSDOH also identified two outdoor areas where presence of radioactive 

materials were indicated at the back of Richard’s Lumber, and the road that runs next to the railroad 

tracks and adjacent to a fence post inside the fenced portion of what appeared to be Richard’s 

Lumber property on the south side of Railroad Avenue. 

In 1994, the U.S. Environmental Protection Agency (EPA) conducted an on-site inspection to 

measure radon levels, collect air and soil samples, and measure exposure rates. The purpose of the 

investigation was to determine if conditions required immediate action and if the Site was eligible 

for long-term remediation under the federal Superfund Program.  Elevated exposure rate 

measurements were observed on both the northern [10–700 microroentgens per hour (µR/hr)] and 

southern (10 –240 µR/hr) portions of the Site property. Radium-226 (Ra-226) concentrations in 

soil samples taken from the top 1.5 feet ranged from 3 to 150 picocuries per gram (pCi/g).  All of 

the radon measurements were below EPA's guideline (i.e., 4 pCi/L) and the air samples collected 

at the Site did not detect any radioactive contamination. The EPA concluded that the Site was not 

a potential candidate for inclusion in the National Priorities List (NPL) and, therefore, was not 

eligible for long-term remediation. 

In July 1998, a complete radiological survey of the Village of Mt. Kisco and Richard’s Lumber 

(former CRU) was conducted by New York State Department of Environmental Conservation 

(NYSDEC).  The property owned by the Village of Mount Kisco (103 Kisco Avenue) was found 

to have contamination over one large unpaved area [about 4,000 to 5,000 square feet (ft2)] and a 

few smaller areas. The July 1998 report stated that, on the Mt. Kisco property, the highest 

concentrations of radium observed were a few hundred pCi/g and that most of the contamination 

was in the top one foot of soil.  The report stated that the distribution suggests that uranium-

containing material was placed on the surface and then the area was leveled.  A new road (Railroad 

Avenue) had been built where the CRU facility once stood; soil sampling completed near the road 

showed elevated levels of radium a few feet below the surface. The NYSDEC reported that the 
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distribution of radioactive material near the road appeared to be consistent with movement of soil 

as part of the building demolition and subsequent construction of the road.  Sampling beneath the 

road surface was not performed. There is no documentation of shielding or other control measures 

implemented on the 103 Kisco Avenue property, though current conditions suggest that the 

property was recently paved with asphalt (of an unknown depth) or other cover materials.   

The 1998 report further stated that the survey of the Richard’s Lumber (105 Kisco Avenue) 

property indicated that radioactive materials were present under the parking lot, but no samples 

were taken beneath the asphalt.  The highest concentration of radium at the Site was found just 

north of Railroad Avenue (about 6,000 pCi/g). A large part of the main outside storage area was 

reported to be contaminated with radium near the surface as well as within some soil profiles to 

depths of about 4 feet.  Survey data suggested that the contamination stopped abruptly at the edges 

of the paved areas.  Railroad Avenue showed count rates that were lower than background soils; 

NYSDEC attributed these results to absorption by the road surface material (i.e., shielding).  The 

July 1998 report indicated that radiation doses to workers or visitors to the Site as it was used at 

the time were not significant.  The Site location where the dose rate was highest was a small area 

near Richard's Lumber, just north of Railroad Avenue. Time spent at this location was small; 

therefore, the accumulated dose was also estimated to be small.  The July 1998 report suggested 

that significant radium contamination was present on both Mt. Kisco and Richard's Lumber 

properties.  The NYSDEC did not consider the Site to be fully characterized at the completion of 

the survey. 

In September 2013, Weston Solutions, Inc., Site Assessment Team (SAT), performed an on-site 

reconnaissance and gamma radiation screening of the historic CRU property and other possible 

areas of contamination.  Based upon SAT’s Final Site Reassessment Summary Letter Report, dated 

June 11, 2014, background readings taken north and northeast of the Site in the right-of-way 

(ROW) area alongside Kisco Avenue showed background gamma radiation levels of 

approximately 7,500 counts per minute (cpm).  The highest reading of 73,637 cpm was located on 

the 105 Kisco Avenue property.  Most readings were below 2 times (2x) background.  There were 

three areas with readings that exceeded 2x background, ranging from 30,000 cpm to 73,637 cpm.  

All three areas above 2x background were located in the back portion of the 105 Kisco Avenue 

property, east of the historic CRU facility.  No signs of ground discoloration were observed.  

Site conditions during SAT’s radiological reconnaissance for the 105 Kisco Avenue property, New 

York Stone and Masonry Supply, were typical for a stone, masonry, and landscaping business and 

had not changed significantly since the 1998 report.  In the back portion of the property, surplus 

materials were stored in corrals, separating different materials such as gravel, sand, wood chips, 

etc.  The most southeastern portion of the property consisted of a newly paved asphalt parking area 

for customers.  Although historical redevelopment activities at the Site were unclear, it is believed 

that none of the current buildings are part of the original CRU facility. Materials and heavy 

machinery were present throughout the property, including the concrete corrals for materials. 

Many areas were not accessible for screening due to obstructions (e.g., wood piles, heavy 

machinery, roll-offs). The property owner did not allow SAT to perform gamma radiation 

screenings inside the main building; however, the owner allowed SAT to perform screenings in 

outdoor sheds and other storage warehouse-type buildings. 
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Site conditions during SAT’s radiological reconnaissance for the 103 Kisco Avenue property, 

Hickory Homes and Properties, Inc., were typical for a landscaping supply and material storage 

facility.  The property was semi-paved (during the 1998 report, the property was not paved), and 

completely fenced with an access gate. The access gate was closed and locked when employees 

were not on site. There was one small work trailer located at the northernmost portion of the 

property which included an employee break room, office, and reception area.  Trucks, forklifts, 

and other heavy machinery were parked on the property.  Various on-site roll-offs were filled with 

debris and materials. Cement corrals for materials were also located on-site. A manhole was 

located at the northeast corner of the Site, although no elevated gamma screenings were detected. 

Many areas were not accessible for screening due to obstructions (e.g., wood piles, heavy 

machinery, roll-offs). No elevated gamma radiation was observed on the 103 Kisco Avenue 

property.  Gamma screenings of Railroad Avenue and the ROW area bordering Railroad Avenue 

showed gamma screening readings ranging from background (~7,500 cpm) to 15,000 cpm, with 

one elevated area located at the corner of the 105 Kisco Avenue property, which had readings 

ranging from 15,000 cpm to 30,000 cpm. 

In November 2013, SAT conducted a soil screening and sampling event.  Eight boreholes were 

advanced to depth of 10 feet at the Site. During the event a gamma scintillation meter (Ludlum 

2221 Scaler Ratemeter) was utilized for field gamma screening.  Field screening data was collected 

to document the gamma exposure rates at 6-inch depth intervals vertically down each sample 

location borehole.  The soil samples collected represent the highest levels of gamma radiation 

recorded for each borehole.  All the soil samples were analyzed for radionuclides and target analyte 

list (TAL) metals.  Based upon SAT’s June 2014 report, all analytical results for the thorium-232 

(Th-232) decay series (Th-232, Th-228, and Ra-228) ranged from 0.6 to 1.2 pCi/g, and were 

therefore considered to be at background levels.  In addition, all of the individual radioisotopes in 

this decay series were observed to be in equilibrium in each sample.  Analytical results reported 

for the uranium-238 (U-238) decay series (U-238, U-234, Th-230, and Ra-226) did not appear to 

be in equilibrium.  Concentrations of the parent isotopes U-238 and U-234 were at background 

levels ranging from 0.4 pCi/g to 0.8 pCi/g.  Th-230 concentrations in three of the samples [S01(24-

36), S07(12-24), and S08(24-36)] were at background concentrations.  Th-230 concentrations in 

samples S02(0-12), S03(0-12), S04(36-48), S06(0-12), and S09(36-48) exhibited significantly 

elevated levels ranging from 4.6 to 83.3 pCi/g.  Th-230 analytical results for sample S05(0-12) 

may or may not be elevated, as the measured result was 1.8 +/- 0.3 pCi/g.  Based upon the above, 

it can be concluded that the contaminants represent residual contamination from processed 

material and not uranium ore.   

Ra-226 analytical results in samples S01(24-36), S02(0-12), S03(0-12), S04(36-48), S05(0-12), 

S06(0-12), and S09(36-48) were all significantly elevated, ranging from 15.4 pCi/g to 135 pCi/g. 

Sample location S07(12-24) was, as expected, at a background level of 0.9 pCi/g. Sample S08(24-

36), which was collected at an assumed background location near the northeast corner of the 

subject property, showed a Ra-226 concentration of 3.4 pCi/g, which is slightly elevated above the 

background level.  In all instances, when an elevated concentration of Th-230 was detected in a 

sample, the Ra-226 was also elevated.   

Lead and thallium isotopes are a result of the decay chain of U-238 and Th-232.  Sample location 

S04(36-48)/S09(36-48) [duplicate] exhibited greater than three times (3x) the highest background 

level of lead with concentrations at 1,000 mg/kg and 440 mg/kg, respectively.  It is unknown if 



 

 

5 

 

this exceedance is linked to the residual radioactive contamination on the CRU site.  There were 

no detections of thallium at the Site.  Mercury concentrations greater than 3x the highest 

background level were also documented at S01, S03, and S04.  It is not known if this elevated 

concentration of mercury can be linked to the former CRU site operations.  However, all the 

analytical data from this event suggest that there is measureable residual contamination remaining 

at the CRU site. 

3.0 On-Site Personnel 

Name Affiliation Duties On-Site 

Eric Daly U.S. EPA, Region II Lead On-Scene Coordinator 

Daniel Gaughan U.S. EPA, Region II On-Scene Coordinator 

Oleg Povetko U.S. EPA, Region II Lead Radiation Health Physicist 

Bernard Nwosu RST 3, Region II 
Team Lead, Site Health & Safety, Written and  

Photographic Documentation                              

Joel Siegel RST 3, Region II Field Support 

Robert Croskey RST 3, Region II Field Support 

Lionel Montanez RST 3, Region II Field Support 

Andreas Andreou Precision Environmental, Inc. Radon Sampling 

4.0 Removal Assessment Summary 

The CRU facility’s operations involved the recovery of radioactive elements from uranium-

bearing sludge, old instrumentation, and watch dials. The main products of the facility’s 

operations, uranium and radium, are naturally occurring elements found at low levels in virtually 

all rocks, soil, and water. Several isotopes of radium originate from the radioactive decay of 

uranium or thorium. 

Uranium (half-life of 4.5 billion years) is a naturally occurring radioactive isotope, decaying 

primarily by alpha emission with accompanying gamma radiation.  Uranium produces several 

radioactive isotopes including Ra-226 and radon-222 (Rn-222), which have a half-life of 1,602 

years and 3.8 days, respectively.  Rn-222 is a radioactive isotope which naturally forms as a gas, 

producing several radioactive radon decay products, including polonium-218 (Po-218), lead-214 

(Pb-214), bismuth-214 (Bi-214), and polonium-214 (Po-214). 

Thorium (half-life of 14 billion years) is a naturally occurring radioactive isotope, decaying 

primarily by alpha emissions with accompanying gamma radiation. Thorium produces several 

radioactive isotopes, including gamma emitting actinium-228 (Ac-228), lead-212 (Pb-212), 

bismuth-212 (Bi-212), radium-224 (Ra-224) and thoron-220 gas (Rn-220).  Ra-224 and Rn-220 

have a half-life of 3.6 days and 55 seconds, respectively.  

The U.S. Department of Health and Human Services’ (DOHHS) Agency for Toxic Substances and 

Diseases Registry (ATSDR) has established that long-term exposure to gamma radiation poses a 

health risk and radon gases in air can buildup in the lungs with the potential to cause lung cancer 

after prolonged exposure.  
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Weston Solutions, Inc., Removal Support Team 3 (RST 3) was tasked by the EPA to provide 

support for a Removal Assessment of the Site.  RST 3 determined the presence or absence of radon 

and thoron gases and gamma radiation through radiological surveys and delineated areas of 

observed contamination by measuring the gamma radiation exposure rates within the suspected 

source areas and at a background location.  RST 3 also utilized laboratory analyses to ascertain the 

concentration of radon gas being emitted within living spaces in on-site buildings and verified the 

presence of residual contamination and potential releases of radiation-containing materials in soils 

associated with the former CRU facility. The geographical location of soil sampling and 

radiological survey locations were recorded using an RST 3-procured Trimble® Global Positioning 

System (GPS) unit.  Locational data from radiological survey instruments equipped with GPS 

capabilities were also recorded.  RST 3 performed photographic documentation and maintained a 

Site logbook to document all Site activities throughout the Removal Assessment. 

5.0 Radiological Survey and Methodology 

As part of this phase of the Removal Assessment, on August 3 through 7, 2015, EPA and RST 3 

conducted radiological surveys at the on-site properties including, Metropolitan Transit Authority 

(MTA), Milepost 136, 103 Kisco Avenue (Property C001), Hickory Homes and Properties, Inc., 

103 Kisco Avenue (Property C002), New York Stone and Building Supply, 105 Kisco Avenue 

(Property C003), and at a background location (comprising a strip mall), 145-159 Kisco Avenue 

(Property C004). The following summary describes the radiological survey methods, instruments 

used, and how data was collected.   

Refer to Attachment A, Figure 1A for Site Overview Map and Attachment D for Photographic 

Documentation of Site Activities. 

5.1 Gamma Survey 

Gamma radiological surveys were conducted by EPA and RST 3 using Fluke Pressurized 

Ionization Chamber (FPIC) Model 451P, Ludlum Model 2241 (Ludlum-2241), and Reuter-Stokes 

RSS-131ER High Pressure Ion Chamber (HPIC) gamma survey meters.  Specific isotopes were 

identified using a Berkeley Nucleonics Corporation (BNC) SAM 940™ (SAM 940) portable, 

radioisotope identification system.  All the gamma survey instruments were provided by EPA and 

used to identify on-site locations with above-background gamma readings and to determine off-

site locations least likely impacted by historic site activities in order to select a location to obtain 

background readings. The background reading of each instrument was recorded daily and collected 

from a pre-determined background location selected by the EPA On-Scene Coordinator (OSC). 

5.1.1  Ludlum Model 2241  

Two Ludlum-2241 units [(Serial Numbers (Nos.) 207757 and 249263)] were utilized by EPA for 

gross gamma survey throughout the Site. A sodium iodide (NaI) gamma scintillator was attached 

to each of the Ludlum-2241 units and held approximately 6-inches above the ground when 

collecting measurements. The survey was mobile and required the user to walk the Site along pre-

determined paths. In order to determine gamma exposure rates, the NaI scintillator was held in 

place for approximately 60 seconds at each location selected for gamma survey. The instantaneous 

highest and lowest readings measured in cpm by the instrument were recorded as a range in the 

Site logbook and were compared with the background gamma values measured by the instrument.   
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5.1.2  Fluke Pressurized Ionization Chamber (FPIC) Model 451P   

The FPIC (Serial No.: 5067) was mostly used in the on-site buildings to further determine the level 

of gamma radiation at specific locations after gross gamma survey with Ludlum-2241. Two 

instantaneous measurements from the FPIC were recorded at each location selected for survey; 

one at contact (1 inch above the ground) and one at waist height (1 meter/3 feet above the ground).  

Survey time for each reading was for approximately 30 seconds, depending on how quickly the 

equipment drift settled to an instantaneous value.  At the discretion of the EPA OSC, FPIC data 

was collected within 5 feet by 5 feet grids in the main building of Property C003 and within 10 

feet by 10 feet grids in the exterior Warehouse -1 & -2.  FPIC gamma readings were not collected 

from Property C001 due to access issues; and since the one office trailer in Property C002 is 

elevated 2 feet above the ground, the EPA OSC determined that it was not necessary to conduct 

FPIC gamma survey inside the office trailer. The instantaneous highest and lowest readings 

measured by the instrument at waist level and at contact were recorded as a range in µR/hr on field 

sheets and compared with the background gamma values measured by the instrument. 

5.1.3  Reuter-Stokes RSS-131ER High Pressure Ion Chamber (HPIC)   

A HPIC (Serial No.: 06D127799/ERT-524) was used to measure gamma radiation in areas where 

low gamma measurements were obtained after using Ludlum-2241 and FPIC, and at the discretion 

of the OSC.  On a daily basis, prior to utilizing the HPIC for radiological surveys, the instrument 

was turned on and allowed to warmup for approximately 60 minutes at the offsite background 

location.  The instrument was then connected to a computer which was used to run the RSS-131 

utility program in order to configure the desired settings for the field survey.  At least three of the 

known radioactive source options provided with the equipment, including cesium-137 (Cs-137), 

cobalt-60 (Co-60), europium-152 (Eu-152), thorium-232 (Th-232), and americium-241 (Am-241), 

with known gamma values, were used to calibrate the instrument daily. When the known 

radioactive source was placed next to the HPIC, the gamma reading displayed on the computer 

monitor was noted and compared with the known gamma value of that radioactive source.  The 

instrument was turned off after calibration. When a location was selected for gamma survey, the 

HPIC was turned on with the computer still connected.  Instantaneous gamma readings were 

recorded every 60 seconds for the duration of each survey. The HPIC is normally uncollimated 

(i.e., it measures cosmic, terrestrial, and foreign source contributions without discrimination), 

however, it is highly sensitive, precise, and accurate to vast changes in exposure rate, but it lacks 

the ability to distinguish either energy spectral characteristics or source type.  For these reasons, 

the first two readings recorded by the HPIC at the beginning of each survey were not utilized in 

calculating the average gamma radiation exposure rate at that location.  At least five data points 

were collected during each survey. When the data was downloaded unto the computer, the gamma 

radiation exposure rate in µR/hr was determined by calculating the average of the five data points 

collected at each specific location. The average gamma radiation exposure rate was compared with 

the background gamma value measured by the instrument.   

5.1.4  BNC SAM 940™  

At the discretion of the EPA OSC, the SAM-940 (Model: 6997, Serial No.: 42285) was used to 

identify radioisotopes at specific areas where elevated gamma radiation was indicated by prior use 

of other gamma survey instruments.  After the instrument was turned on, a known radiation source 

(i.e. Cs-137) was used to calibrate the unit at the background location. The accuracy of the 

calibration was acceptable if the confidence level of the detected known radiation source was 97 
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percent (%) or greater. When the instrument was placed at a survey location for approximately 60 

seconds the instantaneous readings including GPS location and survey data, displayed on the 

screen of the instrument was stored in the internal memory of the instrument in files identified by 

the prefix “Spectra”.  The OSC downloaded the stored files unto a computer and provided RST 3 

with the data generated by the instrument.   

5.2 Radon and Thoron Survey 

A Durridge RAD7 electronic radon/thoron detector with a printer attachment was utilized by RST 

3 to measure the concentration of radon and thoron in air.  The RAD7 setup consisted of a 6-inch 

dryer tube filled with desiccant (which removes moisture from the air sample and prevents it from 

entering the RAD7 unit). The dryer tube was attached to a 3-foot long vinyl tube connected to an 

inlet particulate filter that was plugged into the RAD7 intake port.  On a daily basis, the RAD7 

unit was purged for 10-minutes prior to conducting a “Sniff” (10-minute test) or “Run” (30-minute 

test).  When the RAD7 unit was set to Sniff or Run, ambient air flowed through the desiccant-

filled tube into the intake port of the unit.  Whenever the desiccant became saturated (color changed 

from blue to pink) it was changed out prior to initiating a new test; and if the desiccant needed to 

be changed in the middle of a test, the unit was paused until the change out was completed. At the 

end of the Sniff/Run time, the analytical data processed by the unit was stored in the internal 

memory; but the attached printer also provided the option of printing out a hardcopy of the 

analytical results which were recorded on field data sheets in pCi/L. Since the precision of this 

instrument is affected, although to a much lower degree, by humidity and temperature factors, both 

were minimized by applying the system-generated standard deviation values to the final data. 

Weather and atmospheric measurements, including temperature, humidity, wind speed and 

direction, barometric pressure, dew point, and ultraviolet (UV) index were recorded for each test 

period from the nearest weather station of an online weather website (i.e. 

http://www.wunderground.com/) unto field data sheets. 

Throughout the Removal Assessment of the Site, two RAD7 units (Serial Nos.: 2895 & 2534) 

were used to conduct radon/thoron tests at each selected survey location.  For the first RAD7 unit, 

the 6-inch dryer tube filled with desiccant was set at 1-inch above the ground (contact 

measurement) and for the second RAD7 unit, the 6-inch dryer tube filled with desiccant was set at 

approximately 3-feet above the ground (waist level measurement). On a daily basis, the 

background concentrations of radon and thoron were collected with the RAD7 units from the 

offsite background location and documented on field data sheets prior to conducting any on-site 

Sniff/Run tests. RAD7 units measure and report the concentrations of radon and thoron 

simultaneously; and the accuracy of the measurements depends primarily on the counting statistics 

as determined by the test duration for each measurement.  Therefore, due to statistical uncertainty 

based on test duration, Run test results are more accurate than Sniff test results; however, Sniff 

test results were documented at locations where Run tests were not conducted.  At each location 

to be surveyed, a Sniff test was usually conducted first.  If the radon and/or thoron results of the 

Sniff test equal or exceeds the background values of 0 to <4 pCi/L (including the sum of the result 

value and the upper limit of the standard deviation value), then a Run test was conducted.  If after 

the Run test, a reading greater than 4.0 piC/L (including the sum of the result value and the upper 

limit of the standard deviation value) was obtained, other options, including potential additional 

surveys at that location with other instruments, was determined at the discretion of the EPA OSC. 
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6.0 Sample Collection and Methodology 

On August 3 through 7, 2015, RST 3 subcontractor conducted pre-mitigation radon sampling in 

all the on-site buildings at Properties C001 through C003.  On August 5 through 7, 2015, RST 3 

collected soil samples from Properties C002, C003, and at a background location on Property 

C004.  On August 18, 2015, RST 3 provided oversight for a soil sampling event at Property C001 

and EPA collected wipe samples from locations at Properties C001 through C003. On October 23 

through 26, 2015, post-mitigation radon sampling was conducted by RST 3 subcontractor, 

following the installation of a radon mitigation system in the main building of Property C003 by 

the property owner. All sampling activities were conducted in accordance with EPA 

Environmental Response Team (ERT) Standard Operating Procedure (SOP) 2001: General Field 

Sampling Guidelines.  The following summary describes the sampling, data collection and 

analytical methods utilized for the sampling events.  Refer to Attachment D for Photographic 

Documentation of Site Activities. 

6.1 Radon Sampling 

RST 3 procured the services of a National Radon Proficiency Program (NRPP)-certified company, 

Precision Environmental, Inc. (PEI), located in Long Island, New York, to provide field support 

in identifying radon canister placement locations in living spaces of on-site buildings, placing the 

canisters, picking up the canisters, and delivering to a private laboratory, Radon Testing 

Corporation of America (RTCA), located in Elmsford, New York, for radon analysis.  Radon 

sampling was conducted inside Building B36 at Property C001, inside the office and storage 

trailers at Property C002, and in the main building and Warehouses 1 & 2 in Property C003.  

Passive activated charcoal canisters were used to conduct short-term radon sampling tests that 

lasted a minimum of approximately 72 hours.  Weather information including, temperature, 

humidity, wind speed and direction, and barometric pressure were documented during canister 

deployment and pickup.  Canister placement was conducted in accordance with the guidelines 

presented in the American National Standards Institute (ANSI)/American Association of Radon 

Scientists and Technologists (AARST) Protocol for Conducting Radon and Radon Decay Product 

Measurements in Multifamily Buildings (MAMF 2012) and as directed by the OSC.  Radon testing 

locations were focused on frequently occupied spaces in each on-site building.  Bathrooms, 

kitchens, utility closets, and hallways were not tested to avoid biased results.  The canisters were 

raised no less than approximately 20 inches above the ground, and where possible, away from draft 

and vents.  When the protective covering of the canister inlet was peeled off, ambient air was 

allowed to collect in the canisters for a minimum of approximately 72 hours at each location.  The 

samples were collected for definitive data and quality assurance/quality control (QA/QC) 

objectives.  Field duplicates (co-located samples) and field blank samples were collected at a rate 

of 10% of the total field samples. 

6.2 Soil Sampling  

Soil sampling was conducted in accordance with EPA ERT SOP 2012: Soil Sampling.  On-site 

locations suspected to contain radioisotopes and metals/metalloids were determined and flagged 

in the field as soil sampling locations by the EPA OSC. The soil sampling locations were selected 

based on information from prior SAT site investigation and from radiological survey 

measurements collected as part of this phase of the Removal Assessment of the Site.  Locations 

exhibiting significantly high radioactivity measurements were selected for soil sampling.  At the 
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request of RST 3, Dig Safely New York conducted a subsurface utilities mark-out to clear the 

locations within the ROW areas.  RST 3 employed the services of a subcontractor, Environmental 

Field Services (EFS), located in Marlton, New Jersey, to conduct subsurface utilities mark-out 

around all the proposed soil sampling locations within the Site, including the background location, 

and to operate a Geoprobe®.  EFS utilized a Geoprobe® in accordance with EPA ERT SOP 2050: 

Geoprobe Operation, to facilitate soil sample collection by extracting soil cores from depths 0 to 

4 feet below ground surface (bgs) at each soil sampling location.  Each soil core was screened at 

every 6-inch interval for gamma radiation using Ludlum-2241. Soil samples were selected from 

the interval exhibiting the highest level of gamma radiation and/or where a fill layer was observed 

and/or at the discretion of the EPA OSC. Unutilized sections of the soil cores were placed back 

into the bore holes and then filled with bentonite. 

Background soil sampling was conducted at a location presumed to be least likely impacted by 

historic site activities. The Geoprobe® was not utilized for soil sampling at the selected background 

location, C004-SS001, due of concerns regarding damage to subsurface utilities.  However, the 

background soil sample was obtained by utilizing a decontaminated post digger and shovel to dig 

a hole to 2-feet bgs at C004-SS001. The background soil sample was collected directly from the 

hole.   

Decontamination of non-dedicated sampling equipment (i.e. Geoprobe® cutting shoe) was 

conducted in accordance with EPA ERT SOP 2006: Sampling Equipment Decontamination and 

was performed before and after the sampling event and between soil sampling locations, and it 

consisted of a soap (Alconox®) solution scrub, tap water rinse, steam-clean with deionized (DI) 

water, air dry, and screening with Ludlum-2241 for residual radiological contamination.  In order 

to confine potential surface runoff to areas of contamination, the decontamination fluid was 

discarded on-site at the location indicating the highest levels of contamination based on 

radiological screening data. 

Due to access agreement issues, RST 3 was not permitted to conduct soil sampling at C001. 

However, EPA reached an agreement with MTA to utilize their subcontractor to perform the soil 

sampling on their property. During the soil sampling event, the MTA subcontractor utilized a 

single stainless steel hand auger to advance three borings at the selected locations, C001-SS001 

through C001-SS003, to depths 4 feet bgs. Decontamination of the hand auger was not done 

between depth intervals while sampling at C001-SS001. However, after RST 3 completed soil 

sampling at C001-SS001, the MTA subcontractor decontaminated the hand auger by scrubbing 

with a soap (Alconox®) solution and rinsing with tap. Thereafter, RST 3 collected a rinsate blank 

sample, and no further decontamination of the hand auger was performed by the MTA 

subcontractor between C001-SS002 and C001-SS003 and at any depth intervals. 

All the soil samples were collected using dedicated disposable plastic scoops, placed directly into 

re-sealable plastic bags, homogenized in the plastic bags, and then placed into glass sample jars.  

Fresh nitrile gloves were donned between each sampling interval and location.  A rinsate blank 

was collected to demonstrate adequate decontamination of non-dedicated sampling equipment. 

The soil and aqueous samples were collected for definitive data QA/QC objectives.  Field duplicate 

and matrix spike/matrix spike duplicate (MS/MSD) samples were collected at a rate of one per 20 

field samples. The soil and aqueous samples were shipped for laboratory analysis via FedEx to an 

RST 3-procured, National Environmental Laboratory Accreditation Program (NELAP)-certified 
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laboratory, Test America Laboratories, Inc. (Test America), located in St. Louis, Missouri, for 

analyses. 

6.3 Wipe Sampling 

Wipe sampling was conducted in the on-site buildings by the EPA OSC. Wipe sampling locations 

were biased towards floor cracks and entryways. Each wipe sample was collected within an 

estimated 100 square centimeters (cm2) area by wiping the sampling location firmly, vertically, 

and then horizontally, to ensure complete surface coverage.  All the wipe samples were analyzed 

by EPA’s Radiation Health Physicist (RHP) using a Ludlum-3030 (Serial No.: 190638), calibrated 

on June 7, 2015. Each wipe sample was analyzed by counting the Minimum Detectable 

Concentration (MDC) of alpha and beta particles, measured in dpm, over a specified period of 

time. For the selected counting durations the Minimum Detectable Activity (MDA) for 100 cm2 

was determined in dpm for alpha and beta counts. The MDA of a counting system as defined by 

the U.S. Department of Commerce (DOC), National Bureau of Standards (NBS), is that amount 

of activity which in the same counting time gives a count which is different from the background 

by three times the standard deviation of the background counting rate. The MDC is the minimum 

detectable activity measured in concentration units and is often used interchangeably with MDA. 

7.0 Sample Collection Summary 

On August 3, 2015, PEI deployed a total of 33 activated charcoal canisters, including two field 

duplicates and two field blanks, in on-site buildings at Property C003, and one office blank at 

PEI’s facility. The radon canister samples were picked up on August 6, 2015.  On August 4, 2015, 

PEI deployed five activated charcoal canisters in Property C001 and six activated charcoal 

canisters in Property C002.  The radon canister samples were picked up on August 7, 2015. On 

October 23, 2015, following the installation of a radon mitigation system in Property C003, PEI 

deployed a total of 27 activated charcoal canisters, including two field duplicates and two field 

blanks.  The radon canister samples were picked up on October 26, 2015.  All the radon canister 

samples were submitted to RTCA by PEI for radon analysis. Details of the radon sample collection 

are presented in Table 1A: Validated Pre-Remedial Radon Analytical Results Summary Table and 

Table 1B: Validated Post-Remedial Radon Analytical Results Summary Table.  

On August 5, 2015, RST 3 collected four soil samples from Property C002, four soil samples, 

including one field duplicate from Property C003, and one aqueous rinsate blank sample.  On 

August 7, 2015, RST 3 collected one soil sample from a background location at Property C004. 

On August 18, 2015, RST 3 collected four soil samples, including one field duplicate, from 

Property C001, and one aqueous rinsate blank sample.  All the soil and aqueous samples collected 

from the Site on August 5 and 7, 2015, were shipped via Fedex airbill No.: 8037-9662-5810 under 

chain of custody (COC) record No: 2-080515-230111-0001 to Test America for laboratory 

analyses.  All the soil and aqueous samples collected from the Site on August 18, 2015, were 

shipped via Fedex airbill No.: 8037-9662-5864 under COC record No: 2-081815-162509-0004 to 

Test America for laboratory analyses. 

All the Soil samples were analyzed for TAL metals, in accordance with EPA SW846 Method 

6010C; total mercury, in accordance with EPA SW846 Method 7471B; isotopic thorium (Th-228, 

Th-230 and Th-232) and isotopic uranium (U-233/234, U-235/236 and U-238), in accordance with 

U.S. Department of Energy (DOE) alpha spectroscopy Health and Safety Laboratory (HASL)-300 
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Method A-01-R; Ra-226 (21-day ingrowth), Ra-228, and other gamma emitting radioisotopes, in 

accordance with DOE gamma spectroscopy HASL-300 Method GA-01-R.  Aqueous rinsate blank 

samples were analyzed for TAL metals, in accordance with EPA SW846 Method 6010C; total 

mercury, in accordance with EPA SW846 Method 7471B; isotopic thorium and isotopic uranium, 

in accordance with DOE alpha spectroscopy HASL-300 Method A-01-R; other gamma emitting 

radioisotopes, in accordance with DOE gamma spectroscopy Method GA-01-R; Ra-226, in 

accordance with EPA SW-846 Method 9315, and Ra-228 by Gas Flow Proportional Counter 

(GFPC), in accordance with EPA SW-846 Method 9320. Refer to Attachment C for chain of 

custody records and FedEx Airbills. 

On August 18, 2005, a total of eight wipes samples were collected from Properties C001 through 

C003 by the EPA OSC.  Three wipe samples, including one field blank, was collected from 

Property C001.  One wipe sample was collected from Property C002 and four wipe samples were 

collected from Property C003.  The wipe samples were hand-delivered to EPA’s RHP under COC 

record No: 2-081815-170145-0005 for analyses.  Refer to Attachment C for chain of custody 

record. 

8.0 Radiological Survey Results Summary 

For reference purposes, Chart 1 provides the background readings obtained for gamma radiation 

and radon/thoron at the selected offsite background location. Results of the radiological surveys 

were compared with the background readings. 

Chart 1: Background Radiological Survey Reading 

Survey 

Instrument 

Radiological 

Parameter 

Background 

Values 

Ludlum-2241 Gamma 7,500 - 9,500 cpm 

FPIC Gamma Waist-high = 9 - 12 µR/hr,  Contact = 11 - 13 µR/hr 

HPIC Gamma 8.9 µR/hr 

SAM-940 Gamma No nuclide detected 

RAD7 Radon/Thoron 0 - <4 pCi/L 

Five cubic yard bags staged along the northeast fence of Property C002 were suspected to contain 

radioactive soils.  According to the tenant of Property C002, the bagged soils were from a previous 

3-feet deep excavation across Railroad Avenue (where the CRU main building once stood) created 

to allow for the installation of an electrical line to provide power supply to the property. The 

location of these bagged soils was identified as C002-TRENCH. All the bagged soils were 

screened with each field survey instrument and determined to contain radioactive material.  

Ludlum-2241 gamma surveys were conducted in all the on-site buildings and at all the soil 

sampling locations at the Site.  Ludlum-2241 gamma survey results were above background values 

at the southeast corner of Warehouse-2 (12,000 – 15,000 cpm), more than 2x background values 

at G-1 (20,000 – 22,000 cpm), soil sampling location C001-SS001; G-7 (80,000 – 120,000 cpm), 

soil sampling location C002-TRENCH; G-8 (140,000  – 180,000 cpm), soil sampling location 

C003-SS001;  G-9 (25,000 – 102,000 cpm), soil sampling location C003-SS002; and G-10 (24,700 

– 64,600 cpm), soil sampling location C003-SS003.  It is suspected that the high gamma readings 
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observed at G1 located on the Property C001 side of the shared fence with Property C002, may 

have been due to leaching from the bagged contaminated soils staged on Property C002. 

Refer to Chat 1 for background radiological survey readings. Ludlum-2241 gamma survey 

locations and results are presented in Attachment A, Figure 2A: C001 Radon and Wipe Analytical 

Results and Gamma Survey Map, Figure 2B: C002 Radon and Wipe Analytical Results and 

Gamma Survey Map, Figure 4B: C003 Indoor Radon/Thoron (RAD7) and Gamma (HPIC, SAM-

90 & Ludlum-2241) Survey Map, and Attachment B, Table 4: Gamma (Ludlum-2241) Field 

Survey Results Summary Table.  

FPIC gamma survey was not conducted inside any buildings at Properties C001 and C002 and at 

any outdoor locations throughout the Site. However, at Property C003, FPIC gamma survey was 

conducted in the main building and in Warehouses 1 & 2.  FPIC gamma survey results indicated 

above-background values in the Electrical Room of the main building and at the southeast corner 

of Warehouse-2.   

Refer to Chat 1 for background radiological survey readings. FPIC gamma survey locations and 

results are presented in Attachment A, Figure 3: C003 Indoor Gamma (FPIC) Survey Map, 

Attachment B, Table 2A: C003 Indoor Gamma (FPIC) Field Survey Results Summary Table and 

Table 2B: C003 Indoor Gamma (FPIC) Field Survey Results Summary Table. 

HPIC gamma survey was conducted in the Electrical Room of the main building at Property C003 

and at all the soil sampling locations throughout the Site. HPIC gamma survey results indicated 

above-background values at C003-RS001 located in the Electrical Room and at soil sampling 

locations C001-SS001 and C002-SS002.  HPIC gamma survey results were more than 2x above 

background values at soil sampling locations C002-TRENCH, C003-SS001, C003-SS002 and 

C003-SS003. HPIC gamma survey results did not indicate above-background readings at soil 

sampling locations C002-SS001 and C002-SS003.   

Refer to Chat 1 for background radiological survey readings. HPIC gamma survey locations and 

results are presented in Attachment A, Figure 4B: C003 Indoor Radon/Thoron (RAD7) and 

Gamma (HPIC, SAM-940 & Ludlum-2241) Survey Map, Figure 5: Outdoor Radon/Thoron and 

Gamma Survey Map, and Attachment B, Table 6: Gamma (HPIC) Field Survey Results Summary 

Table. 

SAM-940 gamma survey was conducted inside C003 to ascertain the presence of radionuclides at 

a radon/thoron (RAD7) survey location, C003-AA011 (near a waterfall display), which was 

identified with above-background concentrations of thoron. Based upon the SAM-940 survey 

results, radionuclides including, K-40, Ra-226 and Th-232 were identified at CRU Spectra 122 

and CRU Spectra 125, northeast of C003-A011. In addition, Th-232 was identified at CRU Spectra 

121 and CRU Spectra 124, south of C003-A011.  SAM-940 gamma survey was not conducted 

inside any other on-site building.  On October 23, 2015, during the post-mitigation radon sampling 

event, RST 3 observed that the waterfall display which indicated elevated thoron levels and 

presence of radionuclides had been removed from the showroom. No additional screening was 

performed at the location. 

Outdoor SAM-940 gamma survey indicated the presence of Ra-226 at CRU Spectra 110; and Ra-

226 and K-40 were detected at CRU Spectra 120.  All the jarred soil samples collected on-site 
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from Properties C002 and C003 were screened with SAM-940 for the presence of radionuclides. 

The screening results (CRU Spectra 111 through 115, CRU Spectra 117 and 118) did not indicate 

the presence of any radionuclides except for CRU Spectra 116 which indicated the presence of Ra-

226.   

Refer to Chat 1 for background radiological survey readings. SAM-940 survey locations and 

results are presented in Attachment A, Figure 4B: C003 Indoor Radon/Thoron (RAD7) and 

Gamma (HPIC, SAM-940 & Ludlum-2241) Survey Map, Figure 5: Outdoor Radon/Thoron and 

Gamma Survey Map, and Attachment B, Table 7: Gamma (SAM-940) Field Survey Results 

Summary Table.  

Radon/thoron (RAD7) surveys were conducted inside the office and storage trailers at Property 

C002, in the main building at Property C003, and at all the on-site soil sampling locations. Due to 

statistical uncertainty based on test duration, Run test results are preferred over Sniff test results; 

however, Sniff test results were considered at locations where Run tests were not conducted.  

Radon/thoron survey results were normal inside the office and storage trailers at Property C002.  

Radon and/or thoron concentrations were above background values in nine of the 13 locations 

surveyed in the main building at Property C003.   

Refer to Chat 1 for background radiological survey readings. Radon/thoron (RAD7) survey 

locations and results are presented in Attachment A, Figure 4A: C002 Indoor Radon/Thoron 

(RAD7) Survey Map, Figure 4B: C003 Indoor Radon/Thoron (RAD7) and Gamma (HPIC, SAM-

940 & Ludlum-2241) Survey Map, Attachment B, Table 3: Indoor Radon/Thoron (RAD7) Field 

Survey Results Summary Table, Table 5: Outdoor Radon/Thoron (RAD7) Field Survey Results 

Summary Table, and Appendix 1: Radon/Thoron Field Survey Data Sheets. 

9.0 Analytical Results Summary 

Radon sampling was conducted in Building B36 at Property C001, in the office and storage trailers 

at Property C002, and in the main building, Warehouse-1 and Warehouse-2 at Property C003. 

Validated analytical results were compared with EPA Site-Specific Action Level (SSAL) of 4.0 

pCi/L. Validated analytical results did not indicate radon concentration above the EPA SSAL in 

any living spaces sampled at Properties C001, C002, and Warehouse-1 in Property C003.  

Analytical results were above EPA SSAL in 11 of the 13 samples, including one duplicate, 

collected from the main building at Property C003, with concentrations ranging from 0.6 to 19.5 

pCi/L. Validated analytical results were above EPA SSAL in two of the four samples collected in 

Warehouse-2 at Property C003, with concentration ranging from 2.6 to 5.2 pCi/L. It is noteworthy 

that the two samples with exceedance of radon in Warehouse-2 were collected from the southeast 

corner of the warehouse.  Following the installation of a radon mitigation system in the main 

building of Property C003, a post-remedial radon sampling event was conducted. Validated 

analytical results indicated that radon concentrations were below the EPA SSAL throughout the 

living spaces in the main building of Property C003.   

Refer to Attachment A, Figure 2A: C001 Radon Analytical Results and Gamma Survey Map, 

Figure 2B: C002 Radon and Wipe Analytical Results and Gamma Survey Map, Figure 2C: C003 

Pre-Remedial Radon and Wipe Analytical Results Map, Figure 2D: C003 Post-Remedial Radon 

Analytical Results Map, Attachment B, Table 1A: Validated Pre-Remedial Radon Analytical 
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Results Summary Table, Table 1B: Validated Post-Remedial Radon Analytical Results Summary 

Table, and Attachment E: Data Validation Memo - Radon Analytical Results.    

All the soil and aqueous samples collected during this event were analyzed for radiological 

parameters and TAL metals, including mercury.  The validated analytical results for radioisotopes 

were compared with the respective EPA SSALs. The validated analytical results for TAL metals 

and mercury were compared with the EPA Removal Management Levels (RML).    

Based upon the validated analytical results, Ra-226 was detected above the EPA SSAL of 2.52 

pCi/g in one of the four soil samples, C001-SS001-0012-01 (3.43 J pCi/g) and its field duplicate, 

C001-SS001-0012-02 (3.64 J pCi/g), both collected from Property C001. It is suspected that the 

high gamma readings observed at G-1 (20,000 – 22,000 cpm), soil sampling location C001-SS001, 

may have been due to leaching from the bagged contaminated soils staged on Property C002 at 

location C002-TRENCH.  Ra-226 was detected above the SSAL in two of the four soil samples, 

C002-SS003-2448-01 (9.84 J pCi/g) and C002-TRENCH-0036-01 (10.4 J pCi/g), collected from 

Property C002.  In addition, Ra-226 was detected above the EPA SSAL in all four soil samples, 

C003-SS001-2448-01 (10.3 J pCi/g), C003-SS001-2448-02 (11.3 J pCi/g), C003-SS002-0024-01 

(129 J pCi/g), and C003-SS003-2448-01 (15.1 J pCi/g), collected from Property C003. No 

radioisotope was detected above the EPA SSAL in soil samples collected from the background 

location at Property C004.  Although no SSAL was provided by EPA for the aqueous samples, 

based on the validated analytical results, radioisotope concentrations were generally, not detected.  

At the request of the EPA OSC, the validated analytical results of nine soil samples collected by 

SAT during the November 2013 site investigation were compared against the EPA SSAL. It is 

noteworthy that the laboratory analyses of SAT’s soil samples, specifically for Ra-226, was not 

performed by 21-days ingrowth method.  However, with the exception of the background soil 

sample collected from S07, Ra-226 was detected at concentrations above the EPA SSAL in the 

remaining eight soils samples collected by SAT during the November 2013 sampling event.  

Specifically, S08 (24-36) which was collected by SAT at an assumed background location near 

the northeast corner of the Property C003, indicated Ra-226 concentration of 3.44 pCi/g, which 

exceeds the SSAL of 2.52 pCi/g. 

Based upon the validated analytical results, the concentration of TAL metals were below the 

respective EPA RMLs except for lead [510 milligrams per kilogram (mg/kg)] which exceeded the 

EPA RML of 400 mg/kg in C002-SS003-2448-01.    

Refer to Attachment A, Figure 6: Soil Analytical Results Map (Radium Only), Attachment B, 

Table 8A: Validated Soil Analytical Results Summary Table - Radioisotopes, Table 8B: Validated 

Soil Analytical Results Summary Table - TAL Metals and Mercury, Table 9: Validated SAT Soil 

Analytical Results Summary Table - Radioisotopes, Attachment F: Data Validation Memo - Soil 

Analytical Results (Radioisotopes), and Attachment G: Data Validation Memo - Soil Analytical 

Results (TAL Metals and Mercury).   

Based upon the analytical results of wipe samples for the selected counting durations, the MDA 

for 100 cm2 was determined as 0.80 dpm and 29.50 dpm, respectively for alpha and beta particle 

counts. These levels are below 100 dpm and 1,000 dpm, respectively for alpha and beta counts as 

outlined in New York City Department of Health and Mental Hygiene (NYC DOHMH) Article 
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175 of the NYC Health Code, “Radiation Control”, §175.03 - Release of Materials or Facilities, 

which was adopted by EPA as the SSAL for alpha and beta counts.  Alpha and beta counts for all 

the wipe samples were at the natural background level conservatively estimated by counting a 

blank wipe. 

Refer to Attachment A, Figure 2A: C001 Radon and Wipe Analytical Results and Gamma Survey 

Map, Figure 2B: C002 Radon and Wipe Analytical Results and Gamma Survey Map, Figure 2C: 

C003 Pre-Remedial Radon and Wipe Analytical Results Map, Attachment B, Table 10: Wipe 

Analytical Results Summary Table and Attachment H: Wipe QA/QC Form and Ludlum 3030 

Calibration Sheet.  
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ATTACHMENT A 
 

Figure 1A: Site Location Map 

Figure 1B: Site Overview Map 

Figure 2A: C001 Radon and Wipe Analytical Results and  

Gamma Survey Map 

Figure 2B: C002 Radon and Wipe Analytical Results and Gamma Survey Map 

Figure 2C: C003 Pre-Remedial Radon and Wipe Analytical Results Map 

Figure 2D: C003 Post-Remedial Radon Analytical Results Map 

Figure 3: C003 Indoor Gamma (FPIC) Survey Map 

Figure 4A: C002 Indoor Radon/Thoron (RAD7) Survey Map 

Figure 4B: C003 Indoor Radon/Thoron (RAD7) and Gamma  

(HPIC, SAM-940 & Ludlum-2241) Survey Map 

Figure 5: Outdoor Radon/Thoron and Gamma Survey Map 

Figure 6: Soil Analytical Results Map (Radium Only) 
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 - HPIC mean background gamma values =  8.90 microroentgen per hour (µR/hr).

 - SAM-940 background gamma value= 0.0 micro röntgen equivalent man per hour (µrem/h).

 - NDeR= Nuclide Detection Rate,  NDoR= Nuclide Dose Rate,  NCoL= Confidence Level. 

 - Ludlum-2241 background gamma values = 7,500 - 9,500 counts per minute (cpm).

 - Radon/thoron survey was conducted using Durridge RAD 7 radon/thoron detectors.

 - Background radon (Ra)/thoron (Th) values = 0.0 - <4 picocuries per liter (pCi/L).
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 - Gamma survey was conducted using High Pressure Ion Chamber (HPIC), SAM-940 & Ludlum-2241.
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Note(s):

1.) µR/HR = Microroentgen per hour.
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4.) CPM = Counts per minute.

5.) For Ludlum 2241 gamma survey results:

     G = Gamma survey location ID.

6.) For Rad7 Radon/Thoron survey results:

 SW = Sniff at waist level.

 SC = Sniff at contact.

 RW = Run at waist level.     

 RC = Run at contact.

 If run mode screening was conducted at a 

 particular location those survey readings are 

 depicted.  If no run mode screening was 

 conducted the sniff mode survey readings are

 depcited.

7.) For HPIC gamma survey results:

     HP = HPIC survey location ID.

8.) For SAM-940 gamma survey results:

 CRU SPECTRA = SAM-940 gamma survey 

     location ID.

9.) Values highlighted red exceed the background 

 survey values. 

SAM - 940/HPIC Location

!U Ludlum - 2241 Location

!U RAD7/HPIC Location

Gamma Radiation Screening (SAT)

Results (Counts per Minute)

!( Less Than 7,500

!( 7,501 - 15,000

!( 15,001 - 30,000

!( 30,001 - 73,637



SCALE

GIS ANALYST:

EPA OSC:

RST 3 SPM:

FILENAME:

T. BENTON

D. GAUGHAN

B. NWOSU

150929_SampleLocationMap.mxd

FIGURE

REVISION

DATE MODIFIED

6

2

8/22/2016

UNITED STATES ENVIRONMENTAL 

PROTECTION AGENCY
REMOVAL SUPPORT TEAM 3

CONTRACT # EP-S2-14-01

Weston Solutions, Inc.

In Association With

Scientific and Environmental Associates, Inc.,

Environmental Compliance Consultants, Inc.,

Avatar Environmental, LLC, On-Site Environmental,

Inc., and Sovereign Consulting, Inc.

Canadian Radium and Uranium Corp. Site

Mount Kisco, New York

Figure 6: Soil Analytical 

Results Map (Radium Only)

LEGEND

O

1:1,581

"D RST 3 Sample Location

ED SAT Sample Location

Site Boundary

0.01 0 0.01 0.02 0.03 0.040.005

Miles

&%P AP A

N YN Y

Notes: 

1.) All results presented in picocuries per

     gram (pCi/g).

2.) Depth of sample collection is presented

      in parenthesis next to sample number.

3.) ND = Non-Detect

4.) * Represents a Radium-226 value that was 

     analyzed via the 21-day ingrowth method.

5.) Values highlighted red indicate an 

     exceedance of the EPA Site-Specific

     Action Level for the specific radionuclide.

6.) EPA Site-Specific Action Levels: Ra-226 = 

     2.52 pCi/g; Ra-228 = 16.2 pCi/g.



 
 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT B 
 

Table 1A: Validated Pre-Remedial Radon Analytical Results Summary Table 

Table 1B: Validated Post-Remedial Radon Analytical Results Summary Table 

Table 2A: C003 Indoor Gamma (FPIC) Field Survey Results Summary Table 

Table 2B: C003 Indoor Gamma (FPIC) Field Survey Results Summary Table 

Table 3: Indoor Radon/Thoron (RAD7) Field Survey Results Summary Table 

Table 4: Gamma (Ludlum-2241) Field Survey Results Summary Table 

Table 5: Outdoor Radon/Thoron (RAD7) Field Survey Results Summary Table 

Table 6: Gamma (HPIC) Field Survey Results Summary Table 

Table 7: Gamma (SAM-940) Field Survey Results Summary Table 

Table 8A: Validated Soil Analytical Results Summary Table - Radioisotopes 

Table 8B: Validated Soil Analytical Results Summary Table - TAL Metals and Mercury 

Table 9: Validated SAT Soil Analytical Results Summary Table - Radioisotopes 

Table 10: Wipe Analytical Results Summary Table 

 

 

 

 

 

 

 

 



Table 1A

Validated Pre-Remedial Radon Analytical Results Summary Table

Canadian Radium and Uranium Corp. Site

Mount Kisco, New York

August 2015

Results

(pCi/L) Date Time Date Time

C001-AA001-01 2432014 0.4 8/4/2015 8:30 8/7/2015 8:51 Field Sample Ground
MTA substation B36, 9’ East, 5’ South from 

NW corner on PEI sampling stand

C001-AA002-01 2430438 0.4 8/4/2015 8:33 8/7/2015 8:53 Field Sample Ground
MTA substation B36, 10.2’ East, 31.5’ South 

from NW corner on PEI sampling stand

C001-AA002-02 2430473 0.3 8/4/2015 8:34 8/7/2015 8:53 Field Duplicate Ground
MTA substation B36, 10.7’ East, 31.5’ South 

from NW corner on PEI sampling stand

C001-AA003-01 2430461 0.4 8/4/2015 8:37 8/7/2015 8:55 Field Sample Ground
MTA substation B36, 32.2’ North, 2.5’ West 

from SE corner on PEI sampling stand

C001-AA004-01 2430552 0.4 8/4/2015 8:40 8/7/2015 8:57 Field Sample Ground
MTA substation B36, 3’ North, 7.5’ West from 

SE corner on PEI sampling stand

C002-AA001-01 2430436 0.2 8/4/2015 9:40 8/7/2015 10:16 Field Sample Ground
Office Trailer, 2’ East, 3’ North from SW corner 

on top of a file cabinet

C002-AA002-01 2430444 0.2 8/4/2015 9:44 8/7/2015 10:18 Field Sample Ground
Office Trailer, 6.2’ West, 2.5’ North from SE 

corner on PEI sampling stand

C002-AA002-02 2430432 0.1 8/4/2015 9:45 8/7/2015 10:18 Field Duplicate Ground
Office Trailer, 6.8’ West, 2.5’ North from SE 

corner on PEI sampling stand

C002-AA003-01 2430423 0.2 8/4/2015 9:50 8/7/2015 10:20 Field Sample Ground
Office Trailer, 2.3’ West, 10’ North from SE 

corner on top of a refrigerator

C002-AA004-01 2430411 0.3 8/4/2015 10:10 8/7/2015 10:23 Field Sample Ground
Storage Trailer, 8’ South from NW corner on a 

shelf

C002-AA005-01 2431993 0.2 8/4/2015 10:13 8/7/2015 10:24 Field Sample Ground
Storage Trailer, 33’ South from NW corner on a 

table

C003-AA001-01 2389955 4.6 8/3/2015 11:21 8/6/2015 13:35 Field Sample Ground
Warehouse #2, 9’ North from SE corner on steel 

shelf

C003-AA002-01 2389951 2.7 8/3/2015 11:25 8/6/2015 13:37 Field Sample Ground
Warehouse #2, 38’ South from NW corner on 

wood shelf

C003-AA003-01 2390000 2.6 8/3/2015 11:26 8/6/2015 13:39 Field Sample Mezzanine
Warehouse #2, 8.7’ West from NE corner on 

wood shelf

C003-AA004-01 2389967 0.7 8/3/2015 11:46 8/6/2015 13:42 Field Sample Ground
Warehouse #1, Bay-1, 20.6’ North, 3.8’West 

from SE corner on PEI sampling stand

C003-AA005-01 2389963 0.6 8/3/2015 11:50 8/6/2015 13:45 Field Sample Ground
Warehouse #1, Bay-2, 5.4’ West from NW 

corner on metal shelf

C003-AA006-01 2430420 1.7 8/3/2015 11:56 8/6/2015 13:47 Field Sample Ground
Warehouse #1, Bay-3, 16.9’ North from SE 

corner on PEI sampling stand

C003-AA006-02 2422844 1.7 8/3/2015 12:02 8/6/2015 13:47 Field Duplicate Ground
Warehouse #1, Bay-3,17.4’ North from SE 

corner on PEI sampling stand

C003-AA007-01 2389974 5.2 8/3/2015 12:05 8/6/2015 13:40 Field Sample Ground
Warehouse #2, 3.5’ North from SE corner on a 

metal step ladder

C003-AA008-01 2390002 6.1 8/3/2015 13:16 8/6/2015 13:51 Field Sample Ground
Main building, Showroom #1, 16.6’ West from 

NE corner on top of a shelf

C003-AA009-01 2430414 6.6 8/3/2015 13:20 8/6/2015 13:53 Field Sample Ground
Main building, Showroom #1, 3.3’ North from 

SE corner on PEI sampling stand

Notes:

pCi/L - picocuries per liter.

RST 3 - Removal Support Team 3.

No. - Number.

U.S. Environmental Protection Agency's (EPA) Site-specific Action Level (SSAL) for radon is 4.0 pCi/L.

Values in red equal or exceed the EPA SSAL for radon.

MTA - Metropolitan Transportation Authority.

PEI - Precision Environmental, Inc.

Floor Location

Property C001 - Milepost 136, 103 Kisco Avenue

Property C002 - 103 Kisco Avenue

Property C003 - 105 Kisco Avenue

RST 3

Sample No. 

Canister

Serial No.

Start Stop
Sample Type
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Table 1A

Validated Pre-Remedial Radon Analytical Results Summary Table

Canadian Radium and Uranium Corp. Site

Mount Kisco, New York

August 2015

Results

(pCi/L) Date Time Date Time
Floor Location

RST 3

Sample No. 

Canister

Serial No.

Start Stop
Sample Type

C003-AA010-01 2430406 6.4 8/3/2015 13:27 8/6/2015 13:55 Field Sample Ground
Main building, Showroom #2, Middle of the 

room on a PEI sampling stand

C003-AA011-01 2432038 7.0 8/3/2015 13:30 8/6/2015 13:58 Field Sample Ground
Main building, Showroom #2, 9.3’ West from 

NE corner on a stone water fall

C003-AA012-01 2431995 6.9 8/3/2015 13:36 8/6/2015 14:00 Field Sample Ground
Main building, Showroom #3, 10.8’ West, 9.4’ 

South from NE corner on PEI sampling stand 

C003-AA013-01 2430445 9.3 8/3/2015 13:41 8/6/2015 14:04 Field Sample Ground
Main building, Showroom #3, 18.3’ North, 4.4’ 

West from SE corner of a shelf

C003-AA014-01 2430405 3.7 8/3/2015 14:03 8/6/2015 14:08 Field Sample Ground
Main building, Office #2, 1’ North, 4’ West 

from SE corner on a shelf

C003-AA015-01 2430421 3.7 8/3/2015 14:06 8/6/2015 14:09 Field Sample Ground
Main building, Office #3, 5’ North, 1.7’ East 

from SW corner on a file cabinet

C003-AA016-01 2430477 7.0 8/3/2015 14:17 8/6/2015 14:31 Field Sample Ground
Main building, Showroom #3, 45’North, 6’ East 

from SW corner on PEI sampling stand

C003-AA016-02 2430090 7.0 8/3/2015 14:18 8/6/2015 14:31 Field Duplicate Ground
Main building, Showroom #3, 45.4’North, 6’ 

East from SW corner on PEI sampling stand

C003-AA017-01 2430435 3.2 8/3/2015 14:23 8/6/2015 14:36 Field Sample Ground
Main building, Office #1, 5.8’ West, 1’ South 

from NE corner on a shelf

C003-AA018-01 2430426 6.4 8/3/2015 14:37 8/6/2015 14:48 Field Sample Ground
Main building, Receiving area, 11.7’ North, 3’ 

West from SE corner on wood shelf

C003-AA019-01 2430453 7.0 8/3/2015 14:44 8/6/2015 14:50 Field Sample Ground
Main building, Receiving area, 5.3’ East, 3.7’ 

South from NW corner on steel shelf

C003-AA020-01 2430416 13.6 8/3/2015 15:07 8/6/2015 15:53 Field Sample Second 
Main building, Showroom #4, 13.2’ West, 11.8’ 

South from NE corner on PEI sampling stand

C003-AA021-01 2430429 15.6 8/3/2015 15:13 8/6/2015 15:34 Field Sample Second 
Main building, Conference room, On top of the 

class table

C003-AA022-01 2430463 15.9 8/3/2015 15:18 8/6/2015 15:36 Field Sample Second 
Main building, Office #5, On top of a 

countertop middle of North side

C003-AA023-01 2430409 13.6 8/3/2015 15:22 8/6/2015 15:38 Field Sample Second 
Main building, Office #4, On top of wood base 

cabinet on NE corner

C003-AA024-01 2432019 19.5 8/3/2015 15:27 8/6/2015 15:39 Field Sample Second 
Main building, Lobby #4, 6’ East, 1.8’ North 

from SW corner on a metal file cabinet

C003-AA025-01 2430433 18.1 8/3/2015 15:33 8/6/2015 15:41 Field Sample Second 
Main building, Reception area, 3’ North, 1.3’ 

West from SE corner on countertop

C003-AA026-01 2430450 18.0 8/3/2015 15:37 8/6/2015 15:43 Field Sample Second 
Main building, Office #6, 6.2’ West, 5.5’ South 

from NE corner on a desk 

C003-AA026-02 2430425 17.4 8/3/2015 15:38 8/6/2015 15:43 Field Duplicate Second 
Main building, Office #6, 6.6’ West, 5.5’ South 

from NE corner on a desk 

C003-AA027-01 2430462 10.3 8/3/2015 15:45 8/6/2015 15:47 Field Sample Second 
Main building, Room #2, On top of a cabinet in 

the middle of the room

FB01-080315 2430410 0.1 8/3/2015 13:57 8/6/2015 14:05 Field Blank Ground
Main building, Showroom #3, 18.3’ North, 3.8’ 

West from SE corner of a shelf

FB02-080315 2430448 0.1 8/3/2015 15:41 8/6/2015 15:44 Field Blank Second 
Main building, Office #6, 2.1’ West, 0.9’ South 

from NE corner on a shelf 

Office Balank 2430408 0.1 8/3/2015 15:41 8/6/2015 15:44 Field Blank Second 2nd floor PEI office

Notes:

pCi/L - picocuries per liter.

RST 3 - Removal Support Team 3.

No. - Number.

U.S. Environmental Protection Agency's (EPA) Site-specific Action Level (SSAL) for radon is 4.0 pCi/L.

Values in red equal or exceed the EPA SSAL for radon.

MTA - Metropolitan Transportation Authority.

PEI - Precision Environmental, Inc.

Property C003 - 105 Kisco Avenue (Concluded)
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Table 1B

Validated Post-Remedial Radon Analytical Results Summary Table

Canadian Radium and Uranium Corp. Site

Mount Kisco, New York

October 2015

Results

(pCi/L) Date Time Date Time

C003-AAP008-01 2430479 1.0 10/23/2015 11:08 10/26/2015 11:24 Field Sample Ground
Main Building, Showroom #1, 16.6’ West from 

NE corner on top of a shelf

C003-AAP009-01 2430415 0.9 10/23/2015 11:12 10/26/2015 11:26 Field Sample Ground
Main Building, Showroom #1, 4’ from North 

wall and 2’ from South wall on PEI stand

C003-AAP010-01 2430417 0.6 10/23/2015 11:15 10/26/2015 11:29 Field Sample Ground
Main Building, Showroom #2, Middle of the 

room on a PEI stand

C003-AAP011-01 2430547 1.0 10/23/2015 11:30 10/26/2015 11:31 Field Sample Ground
Main Building, Showroom #2, 9.3’ West from 

NE corner on a PEI stand

C003-AAP012-01 2430403 1.0 10/23/2015 11:33 10/26/2015 11:38 Field Sample Ground
Main Building, Showroom #3, 10.8’ West, 14’ 

South from NE corner on PEI stand 

C003-AAP013-01 2430464 2.0 10/23/2015 11:36 10/26/2015 11:40 Field Sample Ground
Main Building, Showroom #3, 18.3’ North, 4.4’ 

West from SE corner of a shelf

C003-AAP014-01 2430466 1.4 10/23/2015 10:56 10/26/2015 10:58 Field Sample Ground
Main Building, Office #2, 1’ North, 4’ West 

from SE corner on a shelf

C003-AAP015-01 2430455 1.4 10/23/2015 10:50 10/26/2015 10:55 Field Sample Ground
Main Building, Office #3, 5’ North, 1.7’ East 

from SW corner on a file cabinet

C003-AAP016-01 2430456 1.4 10/23/2015 11:40 10/26/2015 11:42 Field Sample Ground
Main Building, Showroom #3, 50’ from North 

wall and 2’ from East wall on shelf

C003-AAP016-02 2430454 1.2 10/23/2015 11:40 10/26/2015 11:43 Field Duplicate Ground
Main Building, Showroom #3, 45.4’North, 6’ 

East from SW corner on PEI stand

C003-AAP017-01 2430530 1.5 10/23/2015 10:53 10/26/2015 10:57 Field Sample Ground
Main Building, Office #1, 5.8’ West, 1’ South 

from NE corner on a shelf

C003-AAP018-01 2430446 0.5 10/23/2015 11:02 10/26/2015 11:23 Field Sample Ground
Main Building, Receiving Area, 11.7’ North, 3’ 

West from SE corner on wood shelf

C003-AAP019-01 2430431 0.6 10/23/2015 10:59 10/26/2015 11:22 Field Sample Ground
Main Building, Receiving Area, 5.3’ East, 3.7’ 

South from NW corner on steel shelf

C003-AAP020-01 2430516 0.9 10/23/2015 10:09 10/26/2015 10:42 Field Sample Second 
Main Building, Showroom #4, 13.2’ West, 

11.8’ South from NE corner on PEI stand

C003-AAP021-01 2430443 1.0 10/23/2015 10:03 10/26/2015 10:40 Field Sample Second 
Main Building, Conference Room, On top of the 

glass table

C003-AAP022-01 2430442 0.8 10/23/2015 9:56 10/26/2015 10:37 Field Sample Second 
Main Building, Office #5, On top of a 

countertop middle of North side

C003-AAP023-01 2430474 0.9 10/23/2015 9:58 10/26/2015 10:39 Field Sample Second 
Main Building, Office #4, On top of wood base 

cabinet on NE corner

C003-AAP024-01 2430517 0.7 10/23/2015 9:51 10/26/2015 10:35 Field Sample Second 
Main Building, Lobby #4, 6’ East, 1.8’ North 

from SW corner on a metal file cabinet

C003-AAP025-01 2430452 0.7 10/23/2015 9:36 10/26/2015 10:31 Field Sample Second 
Main Building, Reception Area, 3’ North, 1.3’ 

West from SE corner on countertop

Notes:

pCi/L - picocuries per liter.

RST 3 - Removal Support Team 3.

No. - Number.

U.S. Environmental Protection Agency's (EPA) Site-specific Action Level (SSAL) for radon is 4.0 pCi/L.

PEI - Precision Environmental, Inc.

Floor Location

Property C003 - 105 Kisco Avenue

RST 3

Sample No. 

Canister

Serial No.

Start Stop
Sample Type
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Table 1B

Validated Post-Remedial Radon Analytical Results Summary Table

Canadian Radium and Uranium Corp. Site

Mount Kisco, New York

October 2015

Results

(pCi/L) Date Time Date Time
Floor Location

Property C003 - 105 Kisco Avenue

RST 3

Sample No. 

Canister

Serial No.

Start Stop
Sample Type

C003-AAP026-01 2432022 0.6 10/23/2015 9:41 10/26/2015 10:33 Field Sample Second 
Main Building, Office #6, 6.2’ West, 5.5’ South 

from NE corner on a desk 

C003-AAP026-02 2430465 0.6 10/23/2015 9:42 10/26/2015 10:33 Field Duplicate Second 
Main Building, Office #6, 6.6’ West, 5.5’ South 

from NE corner on a desk 

C003-AAP027-01 2430467 0.7 10/23/2015 10:16 10/26/2015 10:44 Field Sample Second 
Main Building, Room #2, On top of a cabinet in 

the middle of the room

C003-AAP028-01 2430413 0.7 10/23/2015 10:24 10/26/2015 10:46 Field Sample Second 
Main Building, Architect's Office - Back Room, 

9’ 7” from North wall and 14’ 6” from East wall

C003-AAP029-01 2430531 0.7 10/23/2015 10:39 10/26/2015 10:49 Field Sample Second 
Main Building, Room #3, 22’ 4” from South 

wall and 14’ from East wall

C003-AAP030-01 2430451 2.9 10/23/2015 10:45 10/26/2015 10:53 Field Sample Ground
Main Building, Mechanical/Electrical Room, 2’ 

from South wall and 4’ from West wall

FB01-100915 2430525 0.1 10/23/2015 11:37 10/26/2015 11:40 Field Blank Ground
Main Building, Showroom #3, 18.3’ North, 3.8’ 

West from SE corner of a shelf

FB02-100915 2430481 0.1 10/23/2015 9:46 10/26/2015 10:34 Field Blank Second 
Main Building, Office #6, 2.1’ West, 0.9’ South 

from NE corner on a shelf 

Notes:

pCi/L - picocuries per liter.

.RST 3 - Removal Support Team 3

No. - Number.

U.S. Environmental Protection Agency's (EPA) Site-specific Action Level (SSAL) for radon is 4.0 pCi/L.

PEI - Precision Environmental, Inc.
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Table 2A

C003 Indoor Gamma (FPIC) Field Survey Results Summary Table

Canadian Radium and Uranium Corp. Site

Mount Kisco, New York

August 2015

A B C D E F G H I J K L M N O P

Waist 5 - 7 8 - 10 9 - 10 9 - 11 10 - 11 9 - 11 7 - 9 9 - 10 7 - 9 8 - 9 11 - 12 7 - 9

Contact 9 - 11 10 - 12 10 - 12 10 - 12 10 - 12 13 - 15 10 - 12 9 - 11 12 -13 8 - 10 11 - 13 11 - 13

Waist 10 - 11 8 - 10 8 - 10 8 - 9 13 - 15 11 - 12 13 - 15 6 - 8 8 - 9 7 - 9 7 - 9 8 - 11 9 - 11 11 - 12 10 - 12

Contact 10 - 12 8 - 10 13 - 14 10 - 12 14 - 16 10 - 12 10 - 12 6 - 7 13 - 15 9 - 10 8 - 10 11 - 13 11 - 12 9 - 11 10 - 11

Waist 7 - 9 10 - 12 7 - 9 10 - 12 12 - 13 6 - 8 8 - 9 10 - 12 11 - 13 9 - 11 4 - 6 5 - 7 11 - 12 7 - 8 9 - 11 6 - 7

Contact 13 - 15 9 - 11 9 - 11 11 - 12 10- 12 12 - 14 12 - 13 8 - 11 12 - 15 12 -15 10 -12 11 - 12 9 - 11 13 - 14 11 - 12 9 - 11

Waist 9 - 11 10 - 12 9 - 11 9 - 10 7 - 8 8 - 9 6 - 8 9 - 11 7 - 9 8 - 9 5 - 6 9 - 10 6 - 7 9 - 10 9 - 10 8 - 9

Contact 10 - 11 10 - 12 9 - 11 11 - 13 10 - 12 10 - 12 10 - 12 10 - 12 10 - 12 9 - 10 12 - 14 7 - 9 7 - 9 10 - 12 12 - 13 12 - 14

Waist 8 - 10 9 - 11 8 - 9 10 - 11 10 - 12 8 - 10 6 - 8 6 - 8 9 - 11 7 - 9 9 - 11 9 - 10 8 - 9 9 - 11 6 - 8 7 - 8

Contact 10 - 11 12 - 13 12 - 14 15 - 16 13 - 15 10 - 11 9 - 10 8 - 10 6 - 8 10 - 12 9 - 11 9 - 11 8 - 9 9 - 11 7 - 9 9 - 10

Waist 8 - 10 8 - 10 8 - 11 8 - 10 12 - 13 8 - 10 10 - 11 8 - 9 9 - 11 10 - 12 9 - 10 9 - 10 6 - 7 7 - 9 9 - 10 10 - 11

Contact 10 - 12 9 - 11 12 - 13 9 - 10 10 - 12 12 - 14 10 - 12 10 - 12 8 - 10 10 - 12 10 - 11 10 - 12 10 - 13 12 - 13 10 - 13 10 - 11

Waist 9 - 10 9 - 10 7 - 9 8 - 9 7 - 9 9 - 10 7 - 9 10 - 11 10 - 11 9 - 11 8 - 10 8 - 10 9 - 10 7 - 9 8 - 10 10 - 11

Contact 9 - 10 10 - 11 10 - 11 12 - 14 10 - 11 12 - 14 9 - 10 9 - 10 10 - 11 10 - 13 9- 11 10 - 13 8 - 9 14 - 15 10 - 12 8 - 11

Waist 10 - 13 10 - 13 9 - 10 8 - 10 10 - 11 8 - 11 8 - 9 8 - 9 7 - 9 8 - 9 7 - 8 7 - 9 8 - 9 9 - 10 7 - 10 9 - 10

Contact 9 - 11 8 - 11 10 - 12 12 -14 12 - 13 9 - 11 10 - 12 12 - 14 10 - 12 10 - 13 9 - 10 8 - 10 9 - 11 10 - 11 9 - 10 8 - 11

Waist 8 - 10  7 - 10 8 - 10 10 - 12 9 - 10 11 - 13 9 - 11 8 - 9 8 - 10 9 - 10 9 - 10 9 - 10 8 - 10 9 - 10 9 - 11 9 - 10

Contact 9 - 11 8 - 11 8 - 11 7 - 10 10 - 12 9 - 11 10 - 12 13 - 15 13 - 15 9 - 10 9 - 10 11 - 12 10 - 11 11 - 13 10 - 12 9 - 10

Waist 7 - 9 9 - 10 9 - 10 8 - 10 8 - 9 10 - 11 8 - 10 7 - 9 10 - 12 8 - 10 7 - 8 8 - 11 9 - 10 9 - 10 6 - 8 10 - 12

Contact 11 - 13 11 - 12 10 - 12 12 - 14 10 - 11 9 - 11 9 - 11 13 - 14 10 - 11 13 - 14 9 - 11 10 - 13 10 - 11 10 - 12 9 - 10 12 - 13

Waist 9 - 11 9 - 10 8 - 9 14 - 15 10 - 12 7 - 8 8 - 10 10 - 11 9 - 10 9 - 10 7 - 8 7 - 9 12 - 14 5 - 7 8 - 10 9 - 11

Contact 10 - 11 9 - 10 10 - 12 14 - 15 13 - 14 10 - 12 11 - 13 9 - 11 9 - 11 12 - 14 10 - 12 9 - 10 11 - 13 7 - 8 9 - 11 10 - 11

Waist 8 - 10 7 - 9 10 - 11 8 - 9 7 - 8 8 - 9 7 - 9 9 - 11 9 - 11 9 - 11 8 - 9 6 - 8 9 - 10 10 - 11 9 - 11 10 - 11

Contact 13 - 15 10 - 12 12 - 15 10 - 12 13 - 15 10 - 11 11 - 13 10 - 12 13 - 15 8 - 10 9 - 10 8 - 9 8 - 9 10 - 11 9 - 10 11 - 12

Waist 7 - 9 8 - 9 6 - 8 12 - 13 8 - 9 7 - 9 9 - 10 6 - 8 6 - 8 10 - 11 8 - 10 7 - 9 8 - 9 10 - 12 7 - 8 6 - 9

Contact  9 - 10 10 - 11 13 - 15 10  - 12 10 - 12 11 - 13 12 - 13 14 - 16 7 - 8 10 - 11 10 - 12 9 - 10 10 - 12 13 - 14 8 - 9 10 - 12

Waist 13 - 15 10 - 12 14 - 16 10 - 12 10 - 12 11 - 13 7 - 9 10 - 11 8 - 10 7 - 9 8 - 9 7 - 9 7 - 10 12 - 13 8 - 9 11 - 12

Contact 10 - 12 9 - 11 11 - 13 9 - 11 11 - 13 12 - 14 13 - 15 11 - 13 11 - 13 11 - 12 9 - 10 9 - 10 9 - 11 11 - 13 10 - 11 12 - 13

Waist 7 - 9 13 - 15 10 - 12 11 - 13 12 - 14 8 - 10 11 - 12 13 - 15 7 - 8 11 - 13 10 - 11 9 - 11 9 - 11 9 - 11 11 - 13 9 - 11

Contact 13 - 15 10 - 12 13 - 15 11 -13 10 - 12 11 - 13 12 - 14 12 - 14 10 - 12 10 - 12 9 - 10 10 - 11 15 - 16 10 - 12 9 - 11 11 - 13

Waist 8 - 10 7 - 8 8 - 9 10 - 11 10 - 11 9 - 10 10 - 12 8 - 9 11-13 9 - 11 9 - 11 14 - 16 8 - 10 10 - 12 10 - 12 8 - 10

Contact 10 - 12 15 - 16 11-12 10 - 11 11 - 13 9 - 10 13 - 15 10 - 12 11 - 13 10 - 12 8 - 10 10 -12 8 - 10 10 - 12 12 - 16 8 - 10

Waist  8 - 10 10-12 8 - 10 7 - 9 8 - 9 7-9 9-10 10 - 11 9 - 11 12 - 13 10 - 12 8 - 10 9 - 11 10 - 11 8 - 9 7 - 9

Contact 14 - 16 14 - 16 14 - 16 10 - 12 8 - 9 10-12 10 - 12 9 - 11 14 - 16 14 - 16 10 - 12 11 - 13 13 - 15 12 - 13 14 - 15 7 - 9

Waist 9 - 11 8 - 10 10 - 12 7 - 9 9 - 10 8 - 10 12 - 13 7 - 8 9 - 11 9 - 11 9 - 11 11 - 13 10 - 12 10 - 12 7 - 9 9 - 11

Contact 11 - 13 8 - 10 11 - 13 11 - 13 10 - 12 12 - 13 10 - 12 7 - 9 8 - 10 16 - 18 9 - 11 11 - 13 10 - 12 12 - 14 9 - 11 11 - 13

Waist 9 - 11 9 - 11 10 - 11 7 - 9 8 - 9 9 - 10 7-9 13 - 15 9 - 11 13 - 15 6 - 8 8 - 10 10 -12 9-10 8-10 10 - 12

Contact 11 - 13 12 - 14 13 - 15 10 - 11 10 - 12 10 - 12 13 - 14 10 - 12 10 - 12 48 - 51 10 - 12 12 - 14 10 - 12 11-13 12-13 9 - 11

A B C D E F G H I J K L M N O P

Notes:

All measurements were collected using Fluke Pressurized Ionization Chamber (FPIC) Model 451P.

All FPIC gamma measurement are in microroentgen per hour (µR/hr).

All indoor measurements were collected within a 5-feet by 5-feet grid.

Background gamma values = Waist: 9 - 12 µR/hr, Contact: 11 - 13 µR/hr.

NA - Locations with no access.

 - Concrete wall of building

 - Locations with gamma readings significantly above background FPIC readings.

Property C-003 - 105 Kisco Avenue, Main Building

R
o
w

s

18

17

00

01

16

03

02

04

12

11

10

09

08

07

15

14

Transects

06

05

13

NA NA NA NA

NA
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Table 2B

C003 Indoor Gamma (FPIC) Field Survey Results Summary Table

Canadian Radium and Uranium Corp. Site

Mount Kisco, New York

August 2015

A B C A B C

Contact 10 - 11 9 - 11 9 - 10 Contact

Waist 16 - 18 12 - 13 11 - 13 Waist

Contact 12 - 13 10 - 11 8 - 9 Contact

Waist 10 - 11 13 - 15 10 - 12 Waist

Contact 10 - 12 11 - 13 10 - 12 Contact

Waist 16 - 18 14 - 16 15 - 17 Waist

Contact 8 - 10 14 - 16 14 - 15 Contact 9 - 11 9 - 10 4 - 6

Waist 8 - 10 17 - 20 16 - 18 Waist 13 - 15 13 - 14 10 - 12

Contact 8 - 10 11 - 12 8 - 10 Contact 6 - 8 8 - 9 11 - 12

Waist 12 - 13 12 - 14 10 - 12 Waist 11 - 12 15 - 17 15 - 17

Contact 8 - 9 9 - 10 8 - 9 Contact 8 - 9 7 - 8 10 -12 

Waist 10 - 11 11 - 13 10 - 12 Waist 8 - 9 10 -13 13 - 15

Contact 10 - 11 7 - 8 9 - 10 Contact 10 - 11 5 - 6 12 - 13

Waist 10 - 11 10 - 12 12 - 14 Waist 13 - 15 10 - 12 8 - 10

Contact 7 - 8 7 - 8 10 - 11 Contact 6 - 8 9 - 10 6 - 7

Waist 11- 12 7 - 8 13 - 15 Waist 6 - 8 10 - 11  9 - 10

Contact 8 - 10 7 - 9 6 - 7 Contact 8 - 10 6 - 8 5 - 7

Waist 15 - 17 8 - 9 13 - 15 Waist 13 - 15 7 - 9 9 - 10

Contact 9 - 10 9 - 10 10 - 12 Contact 5 - 8 9 - 11

Waist 12 - 14 11 - 13 14 - 16 Waist 8 - 10 10 -12

Contact 8 - 9 8 - 9 8 - 9 Contact 7 - 8 13 - 15

Waist 12 - 14 11 -12 13 - 14 Waist 8 - 10 14 -16

Contact 12 - 13 9 - 11 8 - 10 Contact 9 - 11 9 - 10 9 - 12

Waist 11 - 12 13 - 15 12 - 14 Waist 9 - 11 9 - 10 14 - 16

Contact 11 - 12 8 - 10 7 - 9 A B C

Waist 13 - 14 10 - 11 10 - 11

A B C

Notes:

All measurements were collected using Fluke Pressurized Ionization Chamber (FPIC) Model 451P.

All FPIC gamma measurement are in microroentgen per hour (µR/hr).

All indoor measurements were collected within a 10-feet by 10-feet grid.

Background gamma values = Waist: 9 - 12 µR/hr, Contact: 11 - 13 µR/hr.

NA - Locations with no access.

 - Concrete wall of building

 - Locations with gamma readings significantly above background FPIC readings.

02

01

00

NA

NA

Bay-1

Bay-2

NA

NA

NA

NA

NA

NA

03

NA

NA

NA

Warehouse-1 Warehouse-2

R
o
w

s

11

10

09

08

Transects

07

06

05

04

Bay-3

Property C003 - 105 Kisco Avenue

Transects
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Table 3

Indoor Radon/Thoron (RAD7) Field Survey Results Summary Table

Canadian Radium and Uranium Corp. Site

Mount Kisco, New York

August 2015

Result Std. Dev. Result Std. Dev.

C002-AA001-SW001 0.00 1.88 0.00 3.77

C002-AA001-SC001 0.43 2.07 0.00 3.44

C002-AA002-SW001 0.00 1.87 0.00 3.76

C002-AA002-SC001 0.00 1.70 0.00 3.41

C002-AA003-SW001 0.00 1.88 0.00 3.77

C002-AA003-SC001 0.00 1.71 0.00 3.43

C002-AA004-SW001 0.00 1.86 0.00 3.74

C002-AA004-SC001 0.42 2.05 0.00 3.41

C003-AA008-SW001 0.47 2.26 0.00 3.75

C003-AA008-SC001 3.83 3.55 0.00 3.42

C003-AA009-SW001 1.87 3.02 1.88 5.13

C003-AA009-SC001 5.54 4.04 0.00 3.42

C003-AA009-RW001 5.00 2.11 0.00 1.26

C003-AA009-RC001 10.8 2.79 0.29 1.56

C003-AA009-SW002 0.00 1.87 0.94 4.53

C003-AA009-SC002 0.00 1.70 0.00 3.42

C003-AA009-RW002 2.36 11.4 0.00 19.0

C003-AA009-RC002 0.00 8.50 0.00 17.1

C003-AA009-RW003 1.09 1.19 0.31 1.51

C003-AA009-RC003 7.68 2.39 0.86 1.71

C003-AA010-SW001 0.00 1.87 0.00 3.75

C003-AA010-SC001 0.85 2.32 0.00 3.41

C003-AA011-SW001 0.00 1.87 0.94 4.53

C003-AA011-SC001 0.85 2.33 22.3 10.6

C003-AA011-RW001 0.00 0.62 0.31 1.51

C003-AA011-RC001 1.29 1.19 33.1 6.77

C003-AA011-RW002 0.31 0.85 0.94 1.88

C003-AA011-RC002 1.28 1.31 16.9 5.01

C003-AA011-RW003 0.31 0.85 0.00 1.25

C003-AA011-RC003 0.57 0.98 1.14 1.84

C003-AA012-SW001 0.00 1.87 0.00 3.75

C003-AA012-SC001 1.70 2.76 0.00 3.42

C003-AA013-SW001 0.93 2.55 0.00 3.75

C003-AA013-SC001 1.70 2.76 0.86 4.13

C003-AA013-RW001 3.74 1.87 0.31 1.51

C003-AA013-RC001 7.12 2.38 0.00 1.14

C003-AA014-SW001 0.47 2.25 0.00 3.74

C003-AA014-SC001 0.42 2.05 0.00 3.41

C003-AA015-SW001 0.00 1.88 0.00 3.77

C003-AA015-SC001 0.86 2.34 0.86 4.15

C003-AA015-RW001 0.31 0.85 0.31 1.51

C003-AA015-RC001 0.43 1.14 0.29 1.38

C003-AA016-SW001 2.33 3.21 0.00 3.74

C003-AA016-SC001 2.55 3.10 0.00 3.41

C003-AA016-RW001 1.25 1.25 0.00 1.25

C003-AA016-RC001 2.85 1.62 1.14 1.85

C003-AA017-SW001 2.34 3.22 0.94 4.53

C003-AA017-SC001 4.26 3.68 0.86 4.13

C003-AA017-RW001 0.31 0.85 0.00 1.25

C003-AA017-RC001 0.00 0.57 0.29 1.38

C003-AA018-SW001 1.40 2.80 0.00 3.75

C003-AA018-SC001 0.43 2.06 0.00 3.42

Notes:

Survey was conducted using Durridge RAD 7 radon/thoron detectors.

pCi/L - picocuries per liter.

No. - Number.

Std. Dev. - Standard Deviation.

Total radon/thoron concentration is the sum of the result value and the upper limit of the Std. Dev.

Values in red, including the sum of result value and Std. Dev. equal or exceed the EPA SSAL.

Sniff Survey - 10-minute duration,  Run Survey - 30-minute duration.

SW - Sniff at Waist Level,  SC -  Sniff at Contact.

RW - Run at Waist Level,  RC - Run at Contact.

14:198/5/2015

11:408/5/2015

11:048/5/2015

Due to statistical uncertainty based on test duration, run test results are more accurate than sniff test results; however, 

sniff test results are reported on map at locations where run tests were not conducted.

C003-AA018

8/4/2015

9:318/4/2015

9:248/4/2015

11:418/4/2015

11:088/4/2015

12:028/4/2015

C003-AA013

C003-AA014

C003-AA015

C003-AA016

C003-AA017 Radon Canister location C003-AA017

Radon Canister location C003-AA018

Radon Canister location C003-AA016

Radon Canister location C003-AA013

Radon Canister location C003-AA014

Radon Canister location C003-AA015

Radon Canister location C002-AA001

Radon Canister location C002-AA002

9:338/6/2015

14:518/5/2015

8/6/2015

11:528/6/2015

11:378/6/2015

11:258/6/2015

11:13

15:558/3/2015

10:11

14:028/4/2015

C003-AA008

C003-AA009

C003-AA010

C003-AA011

C003-AA012

Location No.

Property C002 - 103 Kisco Avenue

Property C003 - 105 Kisco Avenue

C002-AA001

C002-AA002

C002-AA003

C002-AA004

TimeDateSurvey Test No.Location Description

Radon Canister location C003-AA011

Radon Canister location C003-AA012

Radon Canister location C003-AA010

Radon  

Survey Result (pCi/L)

Thoron

The U.S. Environmental Protection Agency's Site-Specific Action Level (EPA SSAL) for radon/thoron = 4.0 pCi/L.

Radon Canister location C002-AA003

Radon Canister location C002-AA004

Radon Canister location C003-AA008

Radon Canister location C003-AA009

15:558/4/2015

15:128/4/2015

14:57

14:408/4/2015

8/4/2015

13:588/5/2015

11:588/5/2015

15:00

10:48

8/3/2015

8/4/2015

10:288/5/2015
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Table 3

Indoor Radon/Thoron (RAD7) Field Survey Results Summary Table

Canadian Radium and Uranium Corp. Site

Mount Kisco, New York

August 2015

Result Std. Dev. Result Std. Dev.

Location No. TimeDateSurvey Test No.Location Description Radon  

Survey Result (pCi/L)

Thoron

C003-AA019-SW001 5.63 4.33 0.00 3.77

C003-AA019-SC001 2.57 3.12 0.00 3.44

C003-AA019-RW001 2.65 1.64 0.31 1.51

C003-AA019-RC001 2.56 1.56 0.57 1.56

C003-RS001-SW001 68.6 12.4 0.95 4.59

C003-RS001-SC001 1,090 48.5 2.08 5.68

C003-RS001-RW001 29.5 4.66 0.63 1.89

C003-RS001-RC001 159 10.1 3.63 3.63

C004-SS001-RW001 0.00 0.62 0.00 1.25

C004-SS001-RC001 0.28 0.77 0.57 1.56

C004-SS001-RW002 0.62 1.01 0.00 1.25

C004-SS001-RC002 1.28 1.18 0.29 1.38

C004-SS001-RW003 0.00 0.62 0.63 1.71

C004-SS001-RC003 0.71 1.03 0.85 1.71

C004-SS001-RW004 0.93 1.14 0.00 1.25

C004-SS001-RC004 1.00 1.09 1.43 1.97

Notes:

Survey was conducted using Durridge RAD 7 radon/thoron detectors.

pCi/L - picocuries per liter.

No. - Number.

Std. Dev. - Standard Deviation.

Total radon/thoron concentration is the sum of the result value and the upper limit of the Std. Dev.

Values in red, including the sum of result value and Std. Dev. equal or exceed the EPA SSAL.

Sniff Survey - 10-minute duration,  Run Survey - 30-minute duration.

SW - Sniff at Waist Level,  SC -  Sniff at Contact.

RW - Run at Waist Level,  RC - Run at Contact.
Due to statistical uncertainty based on test duration, run test results are more accurate than sniff test results; however, 

sniff test results are reported on map at locations where run tests were not conducted.

Property C003 - 105 Kisco Avenue (Concluded)

8:458/6/2015

8:358/5/2015

8:428/4/2015

14:07

C003-AA019

C003-RS001

Property C004 - 145-159 Kisco Avenue

C004-SS001 Background

8/3/2015

15:40

Radon Canister location C003-AA019

Electrical Room

8/5/2015

15:078/5/2015

10:228/6/2015

9:488/6/2015

The U.S. Environmental Protection Agency's Site-Specific Action Level (EPA SSAL) for radon/thoron = 4.0 pCi/L.
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Table 4

Gamma (Ludlum-2241) Field Survey Results Summary Table

Canadian Radium and Uranium Corp. Site

Mount Kisco, New York

August 2015

Indoor 8/4/2015 General area Inside MTA Building B36 4,600 - 10,000

8/18/2015 G-1 Soil sampling location C001-SS001 20,000 - 22,000

8/18/2015 G-2 Soil sampling location C001-SS002 7,700 - 8,000

8/18/2015 G-3 Soil sampling location C001-SS003 7,200 - 8,000

8/5/2015 G-4 Soil sampling location C002-SS001 8,000 - 12,000

8/5/2015 G-5 Soil sampling location C002-SS002 8,000 - 10,000

8/5/2015 G-6 Soil sampling location C002-SS003 8,000 - 10,000

8/5/2015 G-7 Soil sampling location C002-TRENCH 80,000 - 120,000

8/3/2015 General area Inside Showroom-1 7,000 - 9,000

8/3/2015 General area Inside Showroom-2 7,500 - 9,500

8/3/2015 General area Inside Showroom-3 7,500 - 9,000

8/3/2015 General area Inside Warehouse-1, Bay-1 7,000 - 9,000

8/3/2015 General area Inside Warehouse-1, Bay-2 7,500 - 10,000

8/3/2015 General area Inside Warehouse-1, Bay-3 7,600 - 10,200

8/3/2015 General area Inside Warehouse-2 7,000 - 9,200

8/3/2015 Southeast corner Inside Warehouse-2 12,000 - 15,000

8/5/2015 G-8 Soil sampling location C003-SS001 140,000 - 180,000

8/5/2015 G-9 Soil sampling location C003-SS002 25,000 - 102,000

8/5/2015 G-10 Soil sampling location C003-SS003 24,700 - 64,600

8/3/2015 8,300 - 9,100

8/4/2015 7,500 - 9,500

8/5/2015 8,600 - 9,000

Notes:

Values in red exceed background gamma values.

cpm - counts per minute.

Location Description

Background soil sampling location C004-SS001

Result

(cpm)
Location Date Survey Location

G-11

Property C001 - Milepost 136, 103 Kisco Avenue

Property C002 - 103 Kisco Avenue

Property C003 - 105 Kisco Avenue

Property C004 - 145-159 Kisco Avenue

Outdoor

Outdoor

Indoor

Outdoor

Outdoor

Page1 of 1



Table 5

Outdoor Radon/Thoron (RAD7) Field Survey Results Summary Table

Canadian Radium and Uranium Corp. Site

Mount Kisco, New York

August 2015

Result Std. Dev. Result Std. Dev.

C001-SS001-SW001 8/7/2015 10:18 0.00 1.86 0.00 3.74

C001-SS001-SC001 8/7/2015 10:18 0.00 1.70 0.00 3.42

C002-SS001-SW001 8/6/2015 10:52 0.00 1.87 0.00 3.75

C002-SS001-SC001 8/6/2015 10:52 0.00 1.70 0.00 3.42

C002-SS002-SW001 8/6/2015 13:29  2.26 0.00 3.75

C002-SS002-SC001 8/6/2015 13:29 0.00 1.70 1.71 4.68

C002-SS002-RW001 8/6/2015 14:03 0.00 0.62 0.94 1.88

C002-SS002-RC001 8/6/2015 14:03 1.42 1.23 1.42 1.97

C002-SS003-SW001 8/6/2015 15:39 0.00 1.87 0.00 3.75

C002-SS003-SC001 8/6/2015 15:39 0.00 1.70 0.00 3.41

C002-RS001-SW001 8/7/2015 9:26 0.47 2.25 0.00 3.74

C002-RS001-SC001 8/7/2015 9:26 0.42 2.05 0.85 4.12

C002-RS001-RW001 8/7/2015 9:59 0.16 0.75 0.00 1.25

C002-RS001-RC001 8/7/2015 9:59 0.14 0.68 0.28 1.37

C003-SS001-SW001 8/6/2015 14:23 0.47 2.26 0.00 3.75

C003-SS001-SC001 8/6/2015 14:23 0.85 2.32 0.00 3.41

C003-SS002-SW001 8/6/2015 14:39 0.47 2.27 0.94 4.55

C003-SS002-SC001 8/6/2015 14:39 0.43 2.06 0.00 3.43

C003-SS002-RW001 8/6/2015 15:19 0.16 0.75 0.00 1.25

C003-SS002-RC001 8/6/2015 15:19 0.14 0.77 0.28 1.37

C003-SS003-SW001 8/6/2015 16:00 0.00 1.86 0.00 3.74

C003-SS003-SC001 8/6/2015 16:00 0.00 1.70 0.86 4.13

C003-SS003-RW001 8/6/2015 16:33 0.16 0.75 0.00 1.25

C003-SS003-RC001 8/6/2015 16:33 0.00 0.57 0.00 1.14

C004-SS001-RW001 8/3/2015 14:07 0.00 0.62 0.00 1.25

C004-SS001-RC001 8/3/2015 14:07 0.28 0.77 0.57 1.56

C004-SS001-RW002 8/4/2015 8:42 0.62 1.01 0.00 1.25

C004-SS001-RC002 8/4/2015 8:42 1.28 1.18 0.29 1.38

C004-SS001-RW003 8/5/2015 8:35 0.00 0.62 0.63 1.71

C004-SS001-RC003 8/5/2015 8:35 0.71 1.03 0.85 1.71

C004-SS001-RW004 8/6/2015 8:45 0.93 1.14 0.00 1.25

C004-SS001-RC004 8/6/2015 8:45 1.00 1.09 1.43 1.97

C004-SS001-RW005 8/7/2015 8:32 0.00 0.62 0.00 1.25

C004-SS001-RC005 8/7/2015 8:32 0.43 0.98 1.43 1.97

Notes:

Survey was conducted using Durridge RAD 7 radon/thoron detectors.

pCi/L - picocuries per liter.

No. - Number

Std. Dev. - Standard Deviation.

Total radon/thoron concentration is the sum of the result value and the upper limit of the Std. Dev.

Values in red, including the sum of result value and Std. Dev. equal or exceed the EPA SSAL.

Sniff Survey - 10-minute duration,  Run Survey - 30-minute duration.

SW - Sniff at Waist Level,  SC -  Sniff at Contact.

RW - Run at Waist Level,  RC - Run at Contact.

Soil sampling location C002-SS001

Soil sampling location C002-SS002

Soil sampling location C002-SS003

Excavated/bagged soils associated

with C002-TRENCH

Survey Test No.Location DescriptionLocation No.

Property C001 - Milepost 136, 103 Kisco Avenue

Property C002 - 103 Kisco Avenue

Property C003 - 105 Kisco Avenue

Property C004 - 145-159 Kisco Avenue

C001-SS001

C002-SS001

C002-SS002

C002-SS003

C002-TRENCH

TimeDate Radon  

Survey Result (pCi/L)

Thoron

Soil sampling location C001-SS001

Due to statistical uncertainty based on test duration, run test results are more accurate than sniff test results; however, sniff 

test results are reported on map at locations where run tests were not conducted.

C003-SS001

C003-SS002

C003-SS003

C004-SS001
Background soil sampling

location C004-SS001

Soil sampling location C003-SS001

Soil sampling location C003-SS002

Soil sampling location C003-SS003

The U.S. Environmental Protection Agency's Site-Specific Action Level (EPA SSAL) for radon/thoron = 4.0 pCi/L.
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Table 6

Gamma (HPIC) Field Survey Results Summary Table

Canadian Radium and Uranium Corp. Site

Mount Kisco, New York

August 2015

Location Location No. Location Description Survey No. Date Time
Results

(µR/hr) 

Results

Average

(µR/hr)

10:14 14.60

10:15 14.70

10:16 14.40

10:17 14.30

10:18 14.80

10:45 8.40

10:46 8.20

10:47 8.70

10:48 8.60

10:49 8.30

13:20 12.60

13:21 12.70

13:22 12.90

13:23 12.90

13:24 12.60

15:29 8.40

15:30 8.90

15:31 9.20

15:32 9.10

15:33 9.10

9:24 23.50

9:25 23.50

9:26 24.60

9:27 24.10

9:28 24.10

14:17 24.80

14:18 24.80

14:19 24.80

14:20 24.70

14:21 24.60

14:33 36.00

14:34 36.60

14:35 36.90

14:36 36.90

14:37 36.30

15:52 21.60

15:53 21.70

15:54 21.40

15:55 21.40

15:56 20.80

9:13 14.00

9:14 13.90

9:15 13.80

9:16 13.90

9:17 13.60

Notes:

Survey was conducted using High Pressure Ion Chamber (HPIC).

µR/hr - microroentgen per hour.

No. - Number.

Values in red exceed the mean background gamma value (8.90 µR/hr).

Sampling No. with SS = HPIC survey location associated with a soil sampling location.

Sampling No. with RS = HPIC survey location associated with a RAD7 survey location.

Sampling No. with HP = HPIC survey location.

Sampling No. with TRENCH = HPIC survey location associated with bagged soils from prior on-site trench excavation.

8/6/2015C002-SS001-HP001
Soil sampling location

C002-SS001
C002-SS001

8/6/2015C003-SS001-HP001
Soil sampling location

C003-SS001

C003-SS003

36.008/6/2015C003-SS002-HP001

C002-SS002 12.60

Soil sampling location

C002-SS003

14.00

24.80

C003-SS002

C001-SS001

C003-SS001

C002-TRENCH

C002-SS003

Soil sampling location

C001-SS001
C001-SS001-HP001 8/7/2015 14.60

23.50

8.40

8.40

21.608/6/2015

8/6/2015
Electrical Room

in Property C003
C003-RS001-HP001

Soil sampling location

C003-SS002

C003-SS003-HP001
Soil sampling location

C003-SS003

Outdoor

Property C001 - Milepost 136, 103 Kisco Avenue

Property C003 - 105 Kisco Avenue

Property C002 - 103 Kisco Avenue

Indoor C003-RS001

8/6/2015C002-SS002-HP001
Soil sampling location

C002-SS002

8/7/2015C002-TRENCH-HP001
Soil sampling location

C002-TRENCH

8/6/2015C002-SS003-HP001
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Table 6

Gamma (HPIC) Field Survey Results Summary Table

Canadian Radium and Uranium Corp. Site

Mount Kisco, New York

August 2015

Location Location No. Location Description Survey No. Date Time
Results

(µR/hr) 

Results

Average

(µR/hr)

9:28 8.90

9:29 8.70

9:30 8.60

9:31 9.10

9:32 8.70

8:14 9.00

8:15 8.80

8:16 9.20

8:17 9.00

8:18 9.30

8:15 8.80

8:16 8.50

8:17 8.50

8:18 8.50

8:19 8.60

Notes:

Survey was conducted using High Pressure Ion Chamber (HPIC).

µR/hr - microroentgen per hour.

No. - Number.

Values in red exceed the mean background gamma value (8.90 µR/hr).

Sampling No. with SS = HPIC survey location associated with a soil sampling location.

Sampling No. with RS = HPIC survey location associated with a RAD7 survey location.

Sampling No. with HP = HPIC survey location.

C004-SS001
Background soil sampling 

location C004-SS001

C004-SS001-HP001 8/5/2015

8.90C004-SS001-HP002 8/6/2015

C004-SS001-HP003 8/7/2015

Outdoor

Property C004 - 145-159 Kisco Avenue

Page 2 of 2



Table 7

Outdoor Gamma (SAM-940) Survey Results Summary

Canadian Radium and Uranium Corp. Site

Mount Kisco, New York

August 2015

Nuclide 

Detected

Nuclide

Detection Rate

(µrem/h)

Nuclide

Dose Rate

(µrem/h)

Confidence

Level

Soil sample location C002-TRENCH CRU Spectra 110 300 Ra-226 51.7175 7.59592 79.48%

Soil sample location C002-SS001 CRU Spectra 111 300 ND 0 NA NA

Soil sample in jar from C002-SS001 CRU Spectra 112 300 ND 7.02351 NA NA

Soil sample in jar from C002-SS002 CRU Spectra 113 300 ND 6.50492 NA NA

Soil sample in jar from C002-SS003 CRU Spectra 114 300 ND 8.02686 NA NA

Soil sample in jar from C003-SS001 CRU Spectra 115 300 ND 10.0579 NA NA

Soil sample in jar from C003-SS002 CRU Spectra 116 300 Ra-226 15.1885 2.30806 79.67%

Soil sample in jar from C003-SS003 CRU Spectra 117 300 ND 9.08415 NA NA

Soil sample in jar from C002-TRENCH CRU Spectra 118 300 ND 11.1415 NA NA

K-40 18.0475 0.48991 69.34%

Ra-226 18.0475 1.21701 70.88%

South of waterfall display in main building of Property C003 CRU Spectra 121 300 Th-232 19.1634 2.39651 84.06%

East of waterfall display in main building of Property C003 CRU Spectra 122 300 K-40 17.7814 0.892891 72.00%

South of waterfall display in main building of Property C003 CRU Spectra 124 8/7/2015 1800 Th-232 16.4942 1.83878 90.85%

Ra-226 17.6337 0.326609 71.24%

Th-232 17.6337 2.22068 91.37%

Background soil sample location C004-SS001 CRU Spectra 108 60 ND 0 NA NA

Background calibration: Cs-137 Check Source CRU Spectra 109 300 Cs-137 203.86 145.799 98.98%

CRU Spectra 119 8/6/2015 60 ND 0 NA NA

CRU Spectra 123 8/7/2015 60 ND 0 NA NA

Notes:

µrem/h - micro röntgen equivalent man per hour.

Text in red indicate nuclide detection.

ND - Non detected.

NA - Not applicable.

1800

300

Indoor

8/5/2015

8/6/2015

8/7/2015

8/5/2015

40-feet south from beginning of perimeter

fence post separating Properties C001 and C002
CRU Spectra 120 8/6/2015

Location DescriptionLocation

Background soil sample location C004-SS001

East of waterfall display in main building of Property C003 CRU Spectra 125

Background

Outdoor

Survey Point ID

Nuclide Detection

Nuclide Analytical Information

Nuclide Result
Scan Time

(Seconds)
Date



Table 8A

Validated Soil Analytical Results Summary Table - Radioisotopes

Canadian Radium and Uranium Corp. Site

Mount Kisco, New York

August 2015

Location No.

RST 3 Sample No.

Sample Depth (inches)

Sample Matrix

Sample Result
Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Radioisotope 1
EPA SSAL

Actinium-228  (Ac-228) 128,000 0.74 J 0.25 1.21 J 0.27 0.49 J 0.19 0.38 J 0.18 1.23 J 0.28 1.15 J 0.32 0.62 J 0.29 0.76 J 0.32

Bismuth-212  (Bi-212) 6,440,000 ND ND ND ND ND ND ND ND

Bismuth-214  (Bi-214) 1,310,000 2.33 R 0.36 2.49 R 0.36 0.88 R 0.17 0.76 R 0.17 1.92 R 0.35 1.5 R 0.29 9.04 R 1.1 10.4 R 1.23

Cesium-137  (Cs-137) 11.2 ND ND ND ND ND ND ND ND

Lead-210  (Pb-210) 418 4.17 1.71 3.6 1.81 ND ND ND ND 8.64 3.3 11.6 4

Lead-212  (Pb-212) 657,000 0.57 R 0.15 1.26 R 0.22 0.48 R 0.13 0.68 R 0.16 1.04 J 0.23 0.8 J 0.2 0.57 J 0.24 0.73 J 0.22

Lead-214  (Pb-214) 7,330,000 2.37 R 0.35 2.96 R 0.38 0.92 R 0.17 0.81 R 0.22 2.03 R 0.31 1.74 R 0.31 9.6 R 1.16 10.8 R 1.26

Potassium-40  (K-40) 26.7 12.6 2.11 10.3 1.71 7.34 1.36 9.53 1.91 12.3 2.17 14.3 2.59 14.2 2.46 10.8 2.14

Radium-224  (Ra-224) 778,000 ND ND ND ND ND ND ND ND

Radium-226*  (Ra-226) 2.52 3.43 J 0.47 3.64 J 0.46 1.07 J 0.19 0.92 J 0.19 1.86 J 0.36 1.45 J 0.25 9.84 J 1.2 10.4 J 1.21

Radium-228  (Ra-228) 16.2 0.74 J 0.25 1.21 J 0.27 0.49 J 0.19 0.38 J 0.18 1.23 J 0.28 1.15 J 0.32 0.62 J 0.29 0.76 J 0.32

Thallium-208  (Tl-208) 3,400,000 0.21 R 0.08 0.39 R 0.08 0.18 R 0.06 0.15 R 0.07 0.44 0.11 0.28 0.09 0.22 0.12 0.35 0.12

Thorium-228  (Th-228) 13,300 0.74 J 0.16 1.01 J 0.2 0.55 J 0.15 0.75 J 0.18 1.04 J 0.2 0.99 J 0.21 0.75 J 0.18 0.62 J 0.16

Thorium-230  (Th-230) 2,060 2.08 J 0.31 2.53 J 0.35 0.73 J 0.17 0.7 J 0.17 0.79 J 0.17 1.63 J 0.28 20.4 J 1.91 14.8 J 1.43

Thorium-232  Th-232) 5.11 0.85 J 0.18 0.89 J 0.18 0.62 J 0.16 0.69 J 0.16 1.14 J 0.21 0.66 J 0.16 0.61 J 0.16 0.79 J 0.18

Thorium-234  Th-234) 47,500 ND ND ND ND ND ND ND ND

Uranium-233/234  (U-233/234) 3,260 0.47 J 0.13 0.45 J 0.13 0.47 J 0.14 0.4 J 0.12 0.71 0.17 0.43 0.14 0.99 0.22 3.26 0.44

Uranium-235/236  (U-235/236) 37.7 ND 0.04 J 0.04 0.06 J 0.05 0.04 J 0.04 ND ND 0.06 0.05 0.31 0.12

Uranium-235  (U-235) 37.7 ND ND ND ND ND ND ND ND

Uranium-238  (U-238) 158 0.5 J 0.13 0.57 J 0.14 0.51 J 0.14 0.37 J 0.12 0.6 0.16 0.43 0.14 0.99 0.21 1.83 0.3

Location No.

RST 3 Sample No.

Sample Depth (inches)

Sample Matrix

Sample Result
Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(µg/L)
Qualifier

Total

Uncertainty

Value

(µg/L)
Qualifier

Total

Uncertainty

Radioisotope 1
EPA SSAL

Actinium-228  (Ac-228) 128,000 0.97 J 0.34 0.6 J 0.37 ND 0.99 J 0.32 1.19 J 0.29 ND ND

Bismuth-212  (Bi-212) 6,440,000 ND ND 15.4 3.85 2.51 1.23 ND ND ND

Bismuth-214  (Bi-214) 1,310,000 9.78 R 1.15 11.2 R 1.34 120 R 12.6 13.2 R 1.48 1.31 R 0.25 ND ND

Cesium-137  (Cs-137) 11.2 ND ND ND ND 0.23 J 0.09 ND ND

Lead-210  (Pb-210) 418 7.7 3.07 6.32 3.49 99.7 17.7 13.5 4.55 ND ND ND

Lead-212  (Pb-212) 657,000 0.83 J 0.22 0.53 J 0.21 ND 0.95 J 0.32 0.9 J 0.23 ND ND

Lead-214  (Pb-214) 7,330,000 9.63 R 1.12 12.1 R 1.42 129 R 13.5 15.3 R 1.68 1.31 R 0.26 ND ND

Potassium-40  (K-40) 26.7 14.1 2.33 13.5 2.77 18.1 5.86 14.6 2.44 12.4 2.2 ND ND

Radium-224  (Ra-224) 778,000 ND ND ND ND ND NA NA

Radium-226*  (Ra-226) 2.52 10.3 J 1.19 11.3 J 1.33 129 J 13.6 15.1 J 1.75 1.59 J 0.292 NA NA

Radium-228  (Ra-228) 16.2 0.97 J 0.34 0.6 J 0.37 1.24 J 1.17 0.99 J 0.32 1.19 J 0.29 NA NA

Thallium-208  (Tl-208) 3,400,000 0.35 0.14 0.47 0.17 ND 0.35 0.13 0.2 0.09 ND ND

Thorium-228  (Th-228) 13,300 0.82 J 0.18 0.73 J 0.17 1 J 0.2 0.77 J 0.18 0.64 J 0.16 0.19 J 0.15 0.14 J 0.12

Thorium-230  (Th-230) 2,060 5.23 J 0.6 5.29 J 0.61 42 J 3.71 8.96 J 0.94 0.77 J 0.17 0.15 0.11 0.1 J 0.09

Thorium-232  Th-232) 5.11 0.7 J 0.16 0.67 J 0.16 0.95 J 0.19 0.73 J 0.17 0.85 J 0.18 ND ND

Thorium-234  Th-234) 47,500 ND ND ND ND ND ND ND

Uranium-233/234  (U-233/234) 3,260 0.56 0.15 0.44 0.13 1.62 0.28 0.58 0.16 0.57 0.16 ND ND

Uranium-235/236  (U-235/236) 37.7 ND ND ND ND 0.03 J 0.04 ND ND

Uranium-235  (U-235) 37.7 ND ND ND ND ND ND ND

Uranium-238  (U-238) 158 0.46 0.14 0.49 0.14 1.55 0.27 0.51 0.14 0.5 0.14 ND ND

Radium-226**  (Ra-226) NS 0.06 J 0.07 0.05 J 0.05

Radium-228***  (Ra-228) NS ND ND

Notes:

RST 3 - Removal Support Team 3.

No. - Number;  NA - Not analyzed;  ND - Not detected;  NS - Not specified.

J - An unusually uncertain or estimated result. 

R - A rejected result. 

pCi/g - picocuries per gram;  µg/L - micrograms per liter.
1
U.S. Environmental Protection Agency (EPA) Site-Specific Action Level (SSAL) values are presented in pCi/g.

Background sampling location.

Values in red equal or exceed the EPA SSAL for the respective radioisotope.

Radium-226* (21-day ingrowth) gamma spectroscopy via EPA GA-01-R (soil only).

Radium-226** Gas Flow Proportional Counter (GFPC) via EPA SW-846 Method 9315 (aqueous only).

Radium-228*** GFPC via EPA SW-846 Method 9320 (aqueous only).

C001-SS001

C001-SS001-0012-02

0 - 12

C001-SS002

0 - 12

C001-SS002-0012-01C001-SS001-0012-01

0 - 12

Aqueous

0 - 12

C001-SS003

C001-SS003-0012-01

Soil SoilSoil

Aqueous

24 - 48 24 - 48 24 - 48

Soil

NA24 - 48

Rinsate Blank

NA

C003-SS002

24 - 48

C003-SS001-2448-01 C003-SS001-2448-02 C003-SS002-0024-01

0 - 24

C002-TRENCH

C002-TRENCH-0036-01

0 - 36

Soil

NA NA

Soil

C002-SS001 C002-SS002 C002-SS003

C002-SS003-2448-01

RB-081815RB-080515

C004-SS001

C004-SS001-1824-01

18 - 24

C002-SS001-2448-01 C002-SS002-2448-01

NA NA NA

Soil

C003-SS003

C003-SS003-2448-01

Soil Soil Soil

Soil Soil Soil

C003-SS001

24 - 48
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Table 8B

Validated Soil Analytical Results Summary Table - TAL Metals and Mercury

Canadian Radium and Uranium Corp. Site

Mount Kisco, New York

August 2015

Location No.

RST 3 Sample No.

Sample Depth (inches)

Sample Matrix

Sample Result
Value

(mg/kg)
Qualifier

Value

(mg/kg)
Qualifier

Value

(mg/kg)
Qualifier

Value

(mg/kg)
Qualifier

Value

(mg/kg)
Qualifier

Value

(mg/kg)
Qualifier

Value

(mg/kg)
Qualifier

Value

(mg/kg)
Qualifier

TAL Metal 1
EPA RML

Aluminum 230,000 7,200 6,800 11,000 9,800 12,000 10,000 8,600 16,000

Antimony 94 ND ND ND ND ND ND ND ND

Arsenic 68 ND ND ND ND ND ND ND 12

Barium 46,000 77 J 72 42 J 51 87 130 1,700 370

Beryllium 470 ND ND ND ND ND ND ND ND

Cadmium 210 ND ND ND ND ND ND ND ND

Calcium NS 21,000 18,000 11,000 5,400 13,000 5,000 9,000 11,000

Chromium NS 21 17 11 18 24 29 59 90

Cobalt 70 7.3 J 6.3 J 13 J 8.9 J 9.1 J 8.9 J 10 J 16 J

Copper 9,400 35 J ND 46 32 24 J 27 45 71

Iron 160,000 18,000 13,000 22,000 20,000 19,000 19,000 31,000 29,000

Lead 400 100 J 160 22 23 56 46 510 220

Magnesium NS 11,000 7,400 6,900 5,200 8,600 5,300 7,600 12,000

Manganese 5,500 220 J 130 J 270 310 410 310 290 410

Nickel 4,600 18 J 16 J 13 J 16 J 19 J 19 J 42 J 62

Potassium NS 1,700 J 2,700 J ND 1,200 J 1,800 J 2,700 J 3,300 J 6,000

Selenium 1,200 ND ND ND ND ND ND ND ND

Silver 1,200 ND ND ND ND ND 0.82 J ND ND

Sodium NS 1,200 830 J 1,700 700 J 500 J 230 J 330 J 740 J

Thallium 2.3 ND ND ND ND ND ND ND ND

Vanadium 1,200 29 J 13 J 42 J 35 J 33 J 37 J 29 J 63

Zinc 70,000 120 J 100 50 J 66 94 76 830 180

Mercury 28 0.12 0.13 0.15 0.029 J 0.070 0.061 0.028 J 0.12

Location No.

RST 3 Sample No.

Sample Depth (inches)

Sample Matrix

Sample Result
Value

(mg/kg)
Qualifier

Value

(mg/kg)
Qualifier

Value

(mg/kg)
Qualifier

Value

(mg/kg)
Qualifier

Value

(mg/kg)
Qualifier

Value

(µg/L)
Qualifier

Value

(µg/L)
Qualifier

TAL Metal 1
EPA RML

Aluminum 230,000 8,900 11,000 7,600 9,200 13,000 ND ND

Antimony 94 ND ND ND ND ND ND 4.4 J

Arsenic 68 20 19 ND ND ND ND 2.4 J 

Barium 46,000 89 99 170 130 130 ND ND

Beryllium 470 ND ND ND ND ND ND ND

Cadmium 210 ND ND ND ND ND ND ND

Calcium NS 49,000 36,000 6,200 26,000 1,900 J 90 J ND

Chromium NS 43 38 20 24 31 ND ND

Cobalt 70 7.6 J 8.1 J 9.1 J 9.5 J 7.7 J ND ND

Copper 9,400 60 77 85 97 27 J ND ND

Iron 160,000 25,000 19,000 20,000 20,000 16,000 ND 19 J 

Lead 400 130 140 220 180 120 ND ND

Magnesium NS 12,000 7,500 4,300 14,000 3,600 ND ND

Manganese 5,500 290 J 270 190 290 250 ND ND

Nickel 4,600 19 J 18 J 23 J 21 J 19 J ND ND

Potassium NS 1,600 J 2,300 J 2,100 J 2,300 J 940 J ND ND

Selenium 1,200 ND ND ND ND ND ND ND

Silver 1,200 ND 0.65 J ND ND ND ND ND

Sodium NS 200 J 300 J 2,400 1,800 280 J ND ND

Thallium 2.3 ND ND ND ND ND ND ND

Vanadium 1,200 31 J 38 J ND J ND ND ND ND

Zinc 70,000 190 J 170 160 140 130 13 J 13 J

Mercury 28 0.21 0.20 0.13 0.18 0.11 ND ND

Notes:

TAL - Target Analyte List.

RST 3 - Removal Support Team 3.

No. - Number;  NS - Not Specified;  ND - Not detected.

Background sampling location.

J - The concentration is an approximate value.

mg/kg - milligram per kilogram,  µg/L - microgram per liter.
1
U.S. Environmental Protection Agency (EPA) Removal Management Levels (RML) for Residential Soil corresponds to either a 10

-4
 risk level for carcinogens or a hazard quotient (HQ) of 3 for non-carcinogens (published July 2015).

Value in red exceeds the EPA RML for the analyte.

EPA RML values are presented in mg/kg.

Soil Soil Aqueous

NA

Soil

24-48 24-48 0-24 24-48 18-24

Soil

NA

Soil Aqueous

C003-SS001-2448-01 C003-SS001-2448-02 C003-SS002-0024-01

0-36

C003-SS002 C003-SS003

C003-SS003-2448-01

0-12

C004-SS001-1824-01

Soil

0-12

C003-SS001

Soil

RB-080515

Soil Soil

C002-SS003-2448-01

24-48 24-48 24-48

C002-TRENCH

C002-TRENCH-0036-01C002-SS001-2448-01 C002-SS002-2448-01

C002-SS002 C002-SS003C002-SS001

Soil

RB-081815

C004-SS001 Rinsate Blank

C001-SS001

Soil

C001-SS002 C001-SS003

0-12

C001-SS003-0012-01C001-SS001-0012-01 C001-SS001-0012-02

0-12

C001-SS002-0012-01

Soil Soil
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Table 9

Validated SAT Soil Analytical Results Summary Table - Radioisotopes

Canadian Radium and Uranium Corp. Site

Mount Kisco, New York

November 2013

Location No.

SAT Sample No.

Sample Depth (inches)

Sample Matrix

Sample Result
Value

(pCi/g)
Qualifier

Total

Uncertain

ty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Value

(pCi/g)
Qualifier

Total

Uncertainty

Radioisotope 1
EPA SSAL

Actinium-228  (Ac-228) 128,000 NA NA NA NA NA NA NA NA NA

Bismuth-212  (Bi-212) 6,440,000 NA NA NA NA NA NA NA NA NA

Bismuth-214  (Bi-214) 1,310,000 NA NA NA NA NA NA NA NA NA

Cesium-137  (Cs-137) 11.2 NA NA NA NA NA NA NA NA NA

Lead-210  (Pb-210) 418 NA NA NA NA NA NA NA NA NA

Lead-212  (Pb-212) 657,000 NA NA NA NA NA NA NA NA NA

Lead-214  (Pb-214) 7,330,000 NA NA NA NA NA NA NA NA NA

Potassium-40  (K-40) 26.7 NA NA NA NA NA NA NA NA NA

Radium-224  (Ra-224) 778,000 NA NA NA NA NA NA NA NA NA

Radium-226**  (Ra-226) 2.52 22.0 2.4 135 14.1 129 13.5 14.0 1.59 15.4 1.72 109 11.5 109 11.5 0.894 0.235 3.44 0.487

Radium-228  (Ra-228) 16.2 1.05 0.389 ND ND 0.975 0.369 1.25 0.35 1.79 0.963 ND 0.843 0.239 1.35 0.342

Thallium-208  (Tl-208) 3,400,000 NA NA NA NA NA NA NA NA NA

Thorium-228  (Th-228) 13,300 0.626 0.125 1.07 0.165 0.884 0.148 0.850 0.21 0.808 0.197 0.589 0.168 0.794 0.207 0.43 0.145 0.567 0.175

Thorium-230  (Th-230) 2,060 0.999 0.163 64.6 5.53 58.1 4.99 4.63 0.605 5.82 0.691 1.81 0.311 83.3 7.27 0.407 0.14 0.575 0.175

Thorium-232  Th-232) 5.11 0.557 0.115 0.842 0.14 0.766 0.134 0.879 0.216 0.624 0.171 0.605 0.165 0.739 0.194 0.508 0.153 0.547 0.169

Thorium-234  Th-234) 47,500 NA NA NA NA NA NA NA NA NA

Uranium-233/234  (U-233/234) 3,260 0.428 0.132 0.781 0.168 0.769 0.0501 0.383 0.138 0.356 0.131 0.606 0.181 0.702 0.179 0.374 0.133 0.299 0.0401

Uranium-235/236  (U-235/236) 37.7 ND 0.0741 0.0546 0.0704 0.0501 ND ND ND ND ND ND

Uranium-235  (U-235) 37.7 NA NA NA NA NA NA NA NA NA

Uranium-238  (U-238) 158 0.380 0.123 0.849 0.177 0.749 0.159 0.327 0.129 0.516 0.159 0.429 0.151 0.773 0.187 0.462 0.15 0.417 0.143

Notes:

No. - Number;  NA - Not Applicable;  ND - Not detected.

pCi/g = picocuries per gram.

Background sampling location.

Analytical data is based on November 2013 site assessement conducted by Weston Solutions, Inc., Site Assessment Team (SAT). 

S09 (36-48)* is a duplicate of S04 (36-48).
1
U.S. Environmental Protection Agency (EPA) Site-Specific Action Level (SSAL) values are presented in pCi/g.

Values in red equal or exceed the EPA SSAL for the respective radioisotope.

**Radium-226 (Non-ingrowth) gamma spectroscopy via EPA GA-01-R.

S07

S07 (12-24)

12 - 24

Soil

S08

S08 (24-36)

24 - 36

Soil

S01 S04 S05

S03 (0-12)

S06S02 S03 S09

S06 (0-12)S09 (36-48)* S05 (0-12)S04 (36-48)S01 (24-36) S02 (0-12)

24 - 36 0 - 12 0 - 12 0 - 1236 - 48 36 - 48 0 - 12

Soil Soil SoilSoil SoilSoil Soil
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Table 10

Wipe Analytical Results Summary Table

Canadian Radium and Uranium Corp. Site

Mount Kisco, New York

August 2015

Alpha Beta Alpha Beta

C001-W-01 Wipe 8/18/2015 9:30 0 0 0 31 Background - blank sample

C001-W-02 Wipe 8/18/2015 9:40 0 0 0 34 North access doorway

C001-W-03 Wipe 8/18/2015 9:45 0 0 0 33 West access doorway

C002-W-01 Wipe 8/18/2015 12:50 0 0 0 34 Office trailer main access doorway

C003-W-01 Wipe 8/18/2015 13:13 0 0 0 32 Receiving Area - northwest access doorway near bay door

C003-W-02 Wipe 8/18/2015 13:15 0 0 0 37 Showroom 3 - west access doorway

C003-W-03 Wipe 8/18/2015 13:18 0 0 0 39 Showroom 3 - southwest access doorway

C003-W-04 Wipe 8/18/2015 13:21 0 0 0 35 Office 1 - southeast access doorway

Notes:

No. - Identity Number.

MDC - Minimum Detectable Activity.

dpm - disintegrations per minute.

Location
Sample

Matrix

Property C001 - Milepost 136, 103 Kisco Avenue

Property C002 - 103 Kisco Avenue

Property C003 - 105 Kisco Avenue

MDC (dpm)

Background Count Sample CountSample No.
Survey

Date

Sample

Time
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ATTACHMENT C 
 

Chain of Custody Records and FedEx Airbills 

 

 

 

 

 

 

 

 

 

 















USEPA CHAIN OF CUSTODY RECORD No: 2-081815-170145-0005

DateShipped: 8/18/2015 Canadian Radium & Uranium Corp/NY Lab: EPA

CarrierName: Hand-Delivered Contact Name: Eric Daly Lab Contact: 

AirbillNo: NA Contact Phone: 908-420-1707 Lab Phone: 

Lab # Sample # Sample Type Analyses Matrix Sample Date Sample Time Numb
Cont

Container Preservative Lab QC

 C001-W-01 Field Blank Ludlum 3030 Analysis Wipe 8/18/2015 09:30 1 Swipe None N

 C001-W-02 Field Sample Ludlum 3030 Analysis Wipe 8/18/2015 09:40 1 Swipe None N

 C001-W-03 Field Sample Ludlum 3030 Analysis Wipe 8/18/2015 09:45 1 Swipe None N

 C002-W-01 Field Sample Ludlum 3030 Analysis Wipe 8/18/2015 12:50 1 Swipe None N

 C003-W-01 Field Sample Ludlum 3030 Analysis Wipe 8/18/2015 13:13 1 Swipe None N

 C003-W-02 Field Sample Ludlum 3030 Analysis Wip 8/18/2015 13:15 1 Swipe None N

 C003-W-03 Field Sample Ludlum 3030 Analysis Wipe 8/18/2015 13:18 1 Swipe None N

 C003-W-04 Field Sample Ludlum 3030 Analysis Wipe 8/18/2015 13:21 1 Swipe None N

 

 

 

 

 

 

 

 

 

 

Special Instructions:   

SAMPLES TRANSFERRED FROM

CHAIN OF CUSTODY #

Items/Reason Relinquished by (Signature and Organization) Date/Time Received by (Signature and Organization) Date/Time
Sample Condition Upon

Receipt
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ATTACHMENT D 
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Attachment D 

Photographic Documentation of Site Activities 

Canadian Radium and Uranium Corp. Site 
 

 

 

Photo 1:  View of the background location along the right of way (ROW) area 

near a strip mall identified as Property C004.  The red flag indicates soil sampling 

location C004-SS001 where background readings were obtained for all the 

radiological field survey instruments utilized during the Removal Assessment. 

 

 

Photo 2:  A view of one U.S. Environmental Protection Agency (EPA) On-Scene 

Coordinator (OSC) collecting background readings with a SAM 940 radioisotope 

identification system. 
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Attachment D 

Photographic Documentation of Site Activities 

Canadian Radium and Uranium Corp. Site 
 

 

 

Photo 3:  A view of Weston Solutions, Inc., Removal Support Team 3 (RST 3) 

members collecting gamma readings inside the main building of Property C003 

with a Ludlum-2241 and sodium iodide scintillator attachment and conducting 

radon/thoron tests with two RAD7 electronic radon/thoron detectors.   

 

 

Photo 4:  A view of the showroom inside the main building of Property C003.  

Note the waterfall display which indicated elevated thoron levels and the presence 

of radionuclides.  

 

 



                                               

3 of 10 

 

Attachment D 

Photographic Documentation of Site Activities 

Canadian Radium and Uranium Corp. Site 
 

 

 
 

Photo 5:  A view of the showroom inside the main building of Property C003 

during the post-mitigation radon sampling event conducted by RST 3 

subcontractor. Note that the waterfall display had been removed from the 

showroom. 

 

 

Photo 6:  A view of Warehouse-2 located on Property C003. Fluke Pressurized 

Ionization Chamber (FPIC) gamma survey indicated above-background gamma 

values at the southeast corner of the warehouse space.  
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Attachment D 

Photographic Documentation of Site Activities 

Canadian Radium and Uranium Corp. Site 
 

 

 

Photo 7:  A view of Warehouse-1 with three bays located on Property C003. All 

the radiological survey and radon sampling results indicated normal conditions.   

 

 

Photo 8:  A view of soil sampling location C003-SS002 located on Property C003.  

Note that a Ground Penetrating Radar (GPR) was utilized to clear each on-site soil 

sampling location for subsurface utilities prior to sampling with Geoprope®.    
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Attachment D 

Photographic Documentation of Site Activities 

Canadian Radium and Uranium Corp. Site 
 

   

 

Photo 9:  A Geoprobe® was utilized to facilitate soil sample collection by 

extracting soil cores from depths 0 to 4 feet below ground surface (bgs) at each 

soil sampling location. 

 

 

 

Photo 10:  A view of the one office trailer located on Property C002.  Note that 

because the trailer is elevated 2 feet above the ground, the EPA OSC determined 

that it was not necessary to conduct FPIC gamma survey inside the office trailer. 
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Attachment D 

Photographic Documentation of Site Activities 

Canadian Radium and Uranium Corp. Site 
 

 

 

Photo 11:  A view of the reception area inside the one office trailer on Property 

C002.  Radon analytical results indicated normal levels inside the office trailer. 

 

 

 

 

Photo 12:  A view of the one storage trailer located on Property C002.  Radon 

analytical results indicated normal levels inside the storage trailer. 
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Attachment D 

Photographic Documentation of Site Activities 

Canadian Radium and Uranium Corp. Site 
 

 

 

Photo 13:  A view of the yard in Property C002. The property is currently being 

utilized as a landscaping supply and material storage facility.   

 

 

 

Photo 14:  A view of EPA OSCs and EPA’s Radiation Health Physicist 

conducting radiological survey of five cubic yard bags which were staged along 

the northeast fence of Property C002.  Screening data indicated that all five bags 

contained radioactive materials. Soil sample C002-TRENCH-0036-01 was 

collected from the bag which exhibited the highest gamma readings. 
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Attachment D 

Photographic Documentation of Site Activities 

Canadian Radium and Uranium Corp. Site 
 

 

 

Photo 15:  A view of RST 3 personnel using a steam cleaner to decontaminate a 

Geoprobe® cutting shoe. Decontamination of non-disposable sampling equipment 

was performed before and after the sampling event and between soil sampling 

locations, and it consisted of a soap (Alconox®) solution scrub, tap water rinse, 

steam-clean with deionized (DI) water, air dry, and screening with Ludlum-2241 for 

residual radiological contamination. 

 

 

Photo 16:  A view of RST 3 personnel using Ludlum-2241 to screen soil cores for 

gamma radiation levels. Each soil core was screened at every 6-inch interval. Soil 

samples were selected from the interval exhibiting the highest level of gamma 

radiation and/or where a fill layer was observed and/or at the discretion of the EPA 

OSC. 
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Attachment D 

Photographic Documentation of Site Activities 

Canadian Radium and Uranium Corp. Site 
 

 

 

Photo 17:  A view of radiological survey instruments (to the left is High Pressure 

Ion Chamber (HPIC) and to the right are RAD7 units) being used to collect field 

data in order to determine locations suspected to contain radioisotopes and 

metals/metalloids. Locations exhibiting significantly high radioactivity 

measurements were selected for soil sampling. 

 

Photo 18:  A view of Metropolitan Transit Authority (MTA) [Property C001] 

subcontractors using a yard stick to measure the depth of a soil boring advanced 

with a single stainless steel hand auger.  Due to access agreement issues, RST 3 was 

not permitted to conduct soil sampling at this property.  EPA reached an agreement 

with MTA to utilize their own subcontractor for the soil sampling event. 
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Attachment D 

Photographic Documentation of Site Activities 

Canadian Radium and Uranium Corp. Site 
 

 

 

Photo 19:  A view of the main building on Property C003 during the post-

mitigation radon sampling event.  The show was being used as a hardware store. 

 

 

Photo 20:  A view of the radon-mitigation system installed in the main building at 

Property C003 by the property owner.  Post-mitigation validated analytical results 

indicated that radon concentrations were below the EPA SSAL of 4.0 picocuries 

per liter (pCi/L) throughout the living spaces in the main building of Property 

C003. 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Attachment E: 
 

Data Validation Memo - Radon Analytical Results 

 

 

 

 

 

 

 

 

 

 















































































































 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Attachment F: 
 

Data Validation Memo - Soil Analytical Results (Radioisotopes) 
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DATE: January 16, 2016 

SUBJECT: Radiochemical Data Validation for Canadian Radium Site, Mount Kisco, WestC hester 
County, New York. TestAmerica data packages : 
 
SDG_NUMBER 

160-13266-1 
160-13266-2 
160-13266-3 
160-13435-1 
160-13435-2 

 

FROM: Rick Haaker; CHP, CIH, Chemist  

TO: Eric Daly USEPA On-Scene Coordinator 

Bernard Nwosu, Weston Solutions RST 3 Site Project Manager 

West DCN: RST3-02-F-0062 

  
Associated TDD:  TO-0006-0053 

: TO-0006-0053 
 

1. Overview 

This report addresses the above referenced five data packages that were analyzed by 
TestAmerica Laboratories, of St. Louis, MO.  The analytes (isotopes) and methods are provided 
in the following table. 

 
Table of Isotopes and Analytical Methods. 

Test America 

Method 
Similar Standard 

Method 
Description Isotope 

9315 SW-846 Method 9315 Separation and Gas Flow Proportional Counting (Alpha) Radium-226 
9320 SW-846 Method 9320 Separation and Gas Flow Proportional Counting (Beta) Radium-228 
A-01-R DOE Method A01-R Chemical Separation and Alpha Spectroscopy Thorium-228 
A-01-R DOE Method A01-R Chemical Separation and Alpha Spectroscopy Thorium-230 
A-01-R DOE Method A01-R Chemical Separation and Alpha Spectroscopy Thorium-232 
A-01-R DOE Method A01-R Chemical Separation and Alpha Spectroscopy Uranium-233/234 
A-01-R DOE Method A01-R Chemical Separation and Alpha Spectroscopy Uranium-235/236 
A-01-R DOE Method A01-R Chemical Separation and Alpha Spectroscopy Uranium-238 
GA-01-R EPA GA_01_R Gamma Spectroscopy Ac-228 
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Test America 

Method 
Similar Standard 

Method 
Description Isotope 

GA-01-R EPA GA_01_R Gamma Spectroscopy Americium-241 
GA-01-R EPA GA_01_R Gamma Spectroscopy Bi-212 
GA-01-R EPA GA_01_R Gamma Spectroscopy Bi-214 
GA-01-R EPA GA_01_R Gamma Spectroscopy Cesium-137 
GA-01-R EPA GA_01_R Gamma Spectroscopy Cobalt-60 
GA-01-R EPA GA_01_R Gamma Spectroscopy K-40 
GA-01-R EPA GA_01_R Gamma Spectroscopy Pb-210 
GA-01-R EPA GA_01_R Gamma Spectroscopy Pb-212 
GA-01-R EPA GA_01_R Gamma Spectroscopy Pb-214 
GA-01-R EPA GA_01_R Gamma Spectroscopy Radium-226 
GA-01-R EPA GA_01_R Gamma Spectroscopy Radium-228 
GA-01-R EPA GA_01_R Gamma Spectroscopy Tl-208 
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2. INTRODUCTION 

Two (2) water sample and eighteen (18) soil samples were collected during the time period August 11 and August 19, 2015. The following table provides a 
list of these field samples. The data were delivered in three packages. Each package included a summary report, chain of custody, case narrative, and raw 
data. An electronic data deliverables (EDD) was provided, which contained some, but not all, raw data and results in a readily accessible format.  

The radio-analytical data were validated to Multi-Agency Radiological Laboratory Analytical Protocols Manual (MARLAP) Chapter 8 - Radiochemical Data 

Verification and Validation1and the requirements of the quality assurance project plan (QAPP).2 The depth of the validation was necessarily limited because 
Derived Concentration Guidelines (DCGL), and some specific data performance requirements have not been designated. 

DATA VALIDATION PRECAUTIONS AND LIMITATIONS 

It should be noted that this technical report describes method validation and is not intended to provide guidance for validation of overall program/project 
objectives and requirements. Project validation is generally performed by project management personnel and involves a comprehensive review of all aspects 
(and objectives) of a sampling and analysis project. 

 
Table of Sample IDs and Analytical Methods. . 

CLIENT_SAMPLE_DESCRIPTION LAB_SAMPLE_ID MATRIX ANALYSIS_METHOD 

C001-SS001-0012-01 160-13435-1 SO A-01-R 
C001-SS001-0012-01 160-13435-1 SO GA-01-R 
C001-SS001-0012-01 160-13435-1 DU SO GA-01-R 
C001-SS001-0012-02 160-13435-2 SO A-01-R 
C001-SS001-0012-02 160-13435-2 SO GA-01-R 
C001-SS002-0012-01 160-13435-3 SO A-01-R 

 

1 Multi-Agency Radiological Laboratory Analytical Protocols Manual, Volume I, NUREG-1576, EPA 402-B-04-001A, NTIS PB2004-105421, July 2004. 

2 SITE-SPECIFIC UFP QUALITY ASSURANCE PROJECT PLAN CANADIAN RADIUM AND URANIUM CORPORATION SITE, MOUNT KISCO, 

WESTCHESTER COUNTY, NEW YORK, DC No.: RST3-02-D-0010, TDD No.: TO-0006-0053. July 2015. 
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CLIENT_SAMPLE_DESCRIPTION LAB_SAMPLE_ID MATRIX ANALYSIS_METHOD 

C001-SS002-0012-01 160-13435-3 SO GA-01-R 
C001-SS003-0012-01 160-13435-4 SO A-01-R 
C001-SS003-0012-01 160-13435-4 SO GA-01-R 
C002-SS001-2448-01 160-13266-1 SO A-01-R 
C002-SS001-2448-01 160-13266-1 SO GA-01-R 
C002-SS002-2448-01 160-13266-2 SO A-01-R 
C002-SS002-2448-01 160-13266-2 SO GA-01-R 
C002-SS003-2448-01 160-13266-3 SO A-01-R 
C002-SS003-2448-01 160-13266-3 SO GA-01-R 
C002-TRENCH-0036-01 160-13266-9 SO A-01-R 
C002-TRENCH-0036-01 160-13266-9 SO GA-01-R 
C003-SS001-2448-01 160-13266-4 SO A-01-R 
C003-SS001-2448-01 160-13266-4 SO GA-01-R 
C003-SS001-2448-01 160-13266-4 DU SO GA-01-R 
C003-SS001-2448-02 160-13266-5 SO A-01-R 
C003-SS001-2448-02 160-13266-5 SO GA-01-R 
C003-SS002-0024-01 160-13266-6 SO A-01-R 
C003-SS002-0024-01 160-13266-6 SO GA-01-R 
C003-SS003-2448-01 160-13266-8 SO A-01-R 
C003-SS003-2448-01 160-13266-8 SO GA-01-R 
C004-SS001-1824-01 160-13266-10 SO A-01-R 
C004-SS001-1824-01 160-13266-10 SO GA-01-R 
LABQC LCS 160-204925/2-A LI 9315 
LABQC LCS 160-204941/2-A LI 9320 
LABQC LCS 160-204945/2-A LI A-01-R 
LABQC LCS 160-204950/2-A LI A-01-R 
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CLIENT_SAMPLE_DESCRIPTION LAB_SAMPLE_ID MATRIX ANALYSIS_METHOD 

LABQC LCS 160-205166/2-A SO A-01-R 
LABQC LCS 160-205183/2-A SO A-01-R 
LABQC LCS 160-205192/2-A LI GA-01-R 
LABQC LCS 160-205239/2-A SO GA-01-R 
LABQC LCS 160-206670/2-A LI A-01-R 
LABQC LCS 160-206674/2-A LI A-01-R 
LABQC LCS 160-206678/2-A LI 9315 
LABQC LCS 160-206681/2-A LI 9320 
LABQC LCS 160-206697/2-A LI GA-01-R 
LABQC LCS 160-206728/2-A SO A-01-R 
LABQC LCS 160-206737/2-A SO A-01-R 
LABQC LCS 160-206991/2-A SO GA-01-R 
LABQC LCS 160-206992/2-A SO GA-01-R 
LABQC LCS 160-206998/2-A SO GA-01-R 
RB-080515 160-13266-7 LI 9315 
RB-080515 160-13266-7 LI 9320 
RB-080515 160-13266-7 LI A-01-R 
RB-080515 160-13266-7 LI GA-01-R 
RB-080515 160-13266-7 DU LI A-01-R 
RB-080515 160-13266-7 DU LI GA-01-R 
RB-081815 160-13435-5 LI 9315 
RB-081815 160-13435-5 LI 9320 
RB-081815 160-13435-5 LI A-01-R 
RB-081815 160-13435-5 LI GA-01-R 
RB-081815 160-13435-5 DU LI 9315 
RB-081815 160-13435-5 DU LI 9320 
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CLIENT_SAMPLE_DESCRIPTION LAB_SAMPLE_ID MATRIX ANALYSIS_METHOD 

RB-081815 160-13435-5 DU LI A-01-R 
RB-081815 160-13435-5 DU LI GA-01-R 

3. DATA QUALIFIERS 

Final Data qualifiers are codes placed on an analytical result that alert data users to the validator’s concern about the result. These qualifiers may be 
summarized as U, J, R, or Q in the final validation report.  

None the analysis was performed and radioactivity was detected. The result is statistically positive at the 95% confidence level, above the critical level and 
above the MDC. The radionuclide is considered to be present in the sample. 

U  A normal, not detected (< critical value) result. 

UJ  The analyte was not detected, but the required MDA was not attained. A number of specific problems also resulted in assignment of a J qualifier 
where results were more uncertain than usual. 

Q  A reported combined standard uncertainty, which exceeds the project’s required method uncertainty. (In this report Q was only used as an 
intermediate or preliminary qualifier.) 

J  An unusually uncertain or estimated result. 

R  A rejected result: the problems (quantitative or qualitative) are so severe that the data cannot be used. 

The data validator should be aware that a data qualifier or a set of qualifiers does not apply to all similar data. The data validator should incorporate the 
project MQOs into the testing and qualifying decision-making process. 

During the data validation process the data validator may use additional qualifiers based on QC sample results and acceptance criteria. The final validation 
reports should also include a summary of QC sample performance for use by the data assessor. Intermediate or preliminary qualifiers, such as ‘S’, ‘B’ or ‘P’ 
are assigned on the basis of QC sample performance and these are taken into consideration in assignment of a final qualifier to an analytical result.  

J1+ A result for a sample whose associated blank contained detected activity above the critical level and the result for the sample was less than 5 times 
the result for the blank.  

S  A result with a related spike result (laboratory control sample [LCS], matrix spike [MS] or matrix spike duplicate [MSD]) that is outside the control 
limit for recovery (%R); S+ or S- used to indicate high or low recovery. 
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P  A result with an associated replicate result that exceeds the control limit. 

P1 A result for a particular analyte and sample that has associated with it a poorly performing pair of field replicates. 

B  A result with associated blank result, which is outside the control limit, B+ or B-.used to indicate high or low results. 

The logic for mapping preliminary data qualifiers to final data qualifiers is provided in the following table (next page). Each sample result has only one final 
data qualifier, but may have several preliminary or intermediate data qualifiers. 

4. Equations 

The following equations are frequently used to compare the performance of pairs of aliquots that were drawn from the same sample.  

 
A. Duplicate error ratio 

The duplicate error ratio is the relative error in a pair of measurements and takes into account the measurement results, Ma and Mb, as well as the standard 
errors associated with the measurements, 2Sa and 2Sb.  

By convention, laboratories report analytical errors as 2 times the standard deviation, 2 Sa and 2 Sb. If Ma and Mb are results from duplicate aliquots that 
were taken from a homogeneous sample, then ninety-five percent of the time the DER is expected to be less than 1.96. Ninety-nine percent of the time it is 
expected to be less than 2.58. 

= × � −√  +   

 
B. Relative Percent Difference 

The relative percent difference (RPctD) is a measure of consistency of measured concentration between two aliquots of a sample.  

� = % × � −+  
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C. Matrix Spike Percent Difference 

� = % × ��  − �� ��  ��  

D. Matrix Spike Normalized Difference 

= % × ��  − �� ��  − �� �� � � 2 +   �� �� � � 2 +  �� � � 2 0.5 

Ninety-five percent of the time the absolute value of the matrix spike normalized difference is expected to be less than 1.96, and ninety-nine percent of the 
time it should be less than 2.58. 

 
Table of preliminary and final data qualifiers for this dataset. 

Det Final 

  
B+,  J 
J,  J 
J-, R,  R 
J+, P,  J 
J+, P, J1+, B+, Q, U U 
J1+, B+,  J 
J1+, B+, J,  J 
J1+, B+, Q, J,  J 
J1+, B+, Q, U U 
P,  J 
P, Q, U U 
P1,  J 
P1, B+,  J 
P1, B+, J,  J 
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Det Final 

P1, J+, P, B+,  J 
P1, J+, P, J1+, B+,  J 
P1, J1+, B+, J,  J 
P1, J1+, B+, Q, U U 
P1, Q, U U 
Q, U U 
S, B+,  J 
S, J1+, B+,  J 
S+,  J 
S+, B+,  J 
S+, J1+, B+,  J 
S+, J1+, B+, J,  J 
S+, Q, U U 

5. SAMPLE HANDLING AND ANALYSIS EVALUATION 

This section contains the technical review comments describing the findings and observations for each of the main verification and validation parameters 
described in MARLAP Chapter 8 - Radiochemical Data Verification and Validation. 

E.  Sample Descriptors (MARLAP 8.5.1.1) 

Each sample should have a unique identification code that can be cross-referenced to a unique laboratory identification number. 

Discussion 

The laboratory identification numbers were correctly listed in the cover page/case narrative in the data package. No issues of this type were recognized and no 
qualifiers were assigned on this basis. 

F. Aliquot Size (MARLAP 8.5.1.2) 

The aliquot or sample size used for analysis should be documented so that it can be checked when reviewing calculations, examining dilution factors or 
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analyzing any data that requires aliquant as an input. It is also imperative that the appropriate unit (liter, kilogram, etc.) is assigned to the aliquant. 

Discussion 

Each sample in the data package had an aliquot size associated with each result. No issues of this type were recognized and no qualifiers were assigned on 
this basis. 

 
G. Dates of Sample Collection, Preparation, and Analysis (MARLAP 8.5.1.3) 

The analytical data package should report date of sampling, preparation, and analysis. These data are used to calculate radiological holding times, some of 
which may be specified in the Field Sampling Plan. 

Discussion 

Data were provided and the holding time requirements (i.e. <6 months) were met for every analysis in the data package. No issues of this type were 
recognized and no qualifiers were assigned on this basis. 

 
H. Preservation (MARLAP 8.5.1.4) 

Appropriate preservation is dependent upon analyte and matrix and should be defined in sampling and analysis documentation. 

Discussion 

The last page of each data package is the “Login Sample Receipt Checklist,” which describes the preservation state of samples. The lab reported that all 
samples were acceptably preserved by temperature or acidification.  

No issues of this type were noted and no sample results were assigned qualifiers on this basis.  

 
I. Tracking (MARLAP 8.5.1.5) 

Each analytical result should be linked to the instrument or detector on which it was counted.  

Discussion 

Each analytical result in the data package was linked to a specific detector. Thus no issues of this type were recognized and no qualifiers were assigned on 
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this basis. 

 
J. Traceability (MARLAP 8.5.1.6) 

The traceability of standards and reference materials to be used during the analysis should be specified in the Field Sampling Plan. 

Discussion 

The Field Sampling Plan did not provide specific requirements for traceability. However, there is documentation that all radioactive standards are directly or 
indirectly traceable to NIST. No qualifiers were assigned on this basis.  

 
K. QC Types and Linkages (MARLAP 8.5.1.7) 

The type and quantity of QC samples should be identified and listed in the SOW and the results provided by the laboratory in a summary report. Replicates 
and matrix spike results should be linked to the original sample results. 

The information obtained from the analysis of laboratory-generated duplicates is useful to evaluate analytical variability and laboratory precision. Results 
from the analysis of laboratory-generated duplicate samples can also reflect the homogeneity or inhomogeneity of individual samples or groups of samples of 
the same matrices. 

Discussion 

There is one laboratory replicate pair for each analyte. In addition, results for method blanks, and a laboratory control standard were supplied for each 
analyte. Matrix spikes or matrix spike duplicates were not required by the Field Sampling Plan. For each analyte there is a pair of field duplicates and a rinse 
blank. The QC types are clearly linked to the analytes and methods. Field replicates are clearly linked to analytes and methods.  

No qualifiers were assigned on this basis. 

 
L. Chemical Separation (Yield) (MARLAP 8.5.1.8) 

Yield assesses the effects of the sample matrix and the chemical separation steps on the analytical result and estimates the analyte loss throughout the total 
analytical process. 

The evaluation of an analytical yield serves to evaluate the efficiency of radiochemical separations utilized when preparing samples for measurement or 
analysis. The use of a tracer is conducted when a known amount of a chemical tracer is added to unknown samples; during analysis, a yield or recovery of the 
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tracer material is used to determine the efficiency of the entire analytical process. The tracer that is chosen is used because it mimics the properties of one or 
more target radionuclides. A tracer refers to a radioactive isotope, while a carrier is a non-radioactive substance.  

Discussion 

The analyses that employed a tracer or carrier include: 

 Radium-226 and radium-228 by gas flow proportional counting. The carriers employed were stable barium and yttrium.  

 Isotopic thorium by alpha spectroscopy (thorium-229 tracer), 

 Isotopic uranium by alpha spectroscopy (uranium-232 tracer).  

All samples exhibited an acceptable tracer recovery. Thus no issues of this type were recognized and no qualifiers were assigned on this basis. 

 
M. Self-Absorption (MARLAP 8.5.1.9) 

For some radiochemical analytical methods, the SOW may specify the generation of a self-absorption curve, which correlates mass of sample deposited in a 
known geometry to detector efficiency. 

Discussion 

The laboratory employed self-absorption corrections in determination of radium-226 and radium-228 by gas flow proportional counting (GFPC).  

No qualifiers were assigned on this basis.  

 

N. Efficiency, Calibration Curves, and Instrument Background (MARLAP 8.5.1.10) 

The determination of detector efficiency is a detailed process that is best checked during an audit of the laboratory’s capabilities and is usually not part of the 
verification and validation process. 

Discussion 

Overall this data was not organized in a fashion that allowed it to be reviewed in a comprehensive fashion in a reasonable amount of time.   
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Efficiency -Efficiency and self-absorption are accounted for with GFPC by a correction curve, which was addressed in the “Self-Absorption” section, above. 
Efficiency and energy calibration were checked daily, monthly and annually for alpha and gamma spectrometers.  

Backgrounds – Daily, monthly and annual backgrounds are provided for alpha and gamma spectrometers as well as GFPC units. Energy calibration and 
background was determined daily for gamma spectrometers. 

The background and detector response histories are well documented in the data packages. Iin addition, .the laboratory QA narratives did not identify any 
deficiencies of this nature. No issues of these types were recognized and no qualifiers were assigned on this basis. 

 
O. Spectrometry Resolution (MARLAP 8.5.1,11) 

The measured resolution of alpha and gamma spectrometers, and spectral information should be provided in the data package to evaluate if proper peak 
identification and separation was made. 

Discussion 

Overall the spectrometry resolution and peak width data was not organized in a fashion that allowed it to be reviewed in a comprehensive fashion in a 
reasonable amount of time.  

FWHM data are provided for the alpha spectroscopy results. There are no established acceptance criteria for alpha spectrometer resolution in the QAPP. 
Energy resolution was sufficient to allow resolution of the alpha emitting thorium or uranium isotopes of interest. The individual alpha spectra for samples 
and standards are provided.  

FWHM data for gamma spectroscopy results are within 0.5%, which meets the requirements of the QAPP.  

In addition, the laboratory narratives did not identify any issues related to spectrometer resolution. 

No issues with missing spectra or spectral resolution were recognized and no qualifiers were assigned on this basis. 

 
P. Dilution and Correction Factors (MARLAP 8.5.1.12) 

Samples for radiochemistry are usually not diluted. If required, dilution and correction factors (i.e., dry weight correction, ashed weight correction) should be 
provided in the data package so that the final calculations of all data affected by dilution factors can be recalculated and confirmed. 

Discussion 

Dilutions of the standard solutions are addressed in the data packages. Aliquot sizes, wet weights and dry weights are provided in the data package for each 
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sample and method of analysis. No issues with these factors were recognized and no qualifiers were assigned on this basis. 

 
Q. Counts and Count Time (Duration) (MARLAP 8.5.1.13) 

The count time for each sample, QC analysis, and instrument background should be recorded in the data package. The ability to detect radionuclides is 
directly related to the count time. 

Discussion 

Count times, QC analyses, and backgrounds are documented in the data package. Count times were nearly always sufficient for results to have the required 
MDC. No issues with missing data of these types were recognized. 

 
R. Result of Measurement, Uncertainty, Minimum Detectable Concentration, and Units (MARLAP 

8.5.1.14) 

The result of each measurement, its expanded measurement uncertainty, and the estimated sample- or analyte-specific MDC should be reported for each 
sample in the appropriate units. 

Discussion 

No issues with these factors were recognized and no qualifiers were assigned on this basis. 

6. QUALITY CONTROL SAMPLES TECHNICAL REVIEW 

 
A. Method Blanks (MARLAP 8.5.2.1) 

The requirement for a method blank is usually established in the SOW and appropriate plan documents. Check to see if a method blank was analyzed and no 
detected concentration/activity found in the results.  

Discussion 

Method blank results were provided for every analyte in the data package.  

Activity was detected in method blanks for soil and liquid as noted below. An intermediate qualifier value of ‘J’ means that the analyte was detected above 
the critical level in the method blank. If no intermediate qualifier value is provided for a method blank, then the analyte of interest was detected above the 
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minimum detectable concentration MDC.   

Table of method blanks having detected activity. 
LAB_SAMPLE_ID MATRIX METHOD ISOTOPE CONC UNITS INTERMEDIATE QUALIFIERS 

MB 160-204945/1-A LI A-01-R Thorium-228 0.08 pCi/L J,  
MB 160-204945/1-A LI A-01-R Thorium-230 0.13 pCi/L  
MB 160-205166/1-A SO A-01-R Thorium-228 0.05 pCi/g J,  
MB 160-205166/1-A SO A-01-R Thorium-230 0.09 pCi/g  
MB 160-206670/1-A LI A-01-R Thorium-228 0.11 pCi/L J,  
MB 160-206670/1-A LI A-01-R Thorium-230 0.05 pCi/L Q, J,  
MB 160-206674/1-A LI A-01-R Uranium-233/234 0.06 pCi/L Q, J,  
MB 160-206728/1-A SO A-01-R Thorium-228 0.09 pCi/g  
MB 160-206728/1-A SO A-01-R Thorium-230 0.1 pCi/g  
MB 160-206737/1-A SO A-01-R Uranium-238 0.03 pCi/g  
MB 160-206737/1-A SO A-01-R Uranium-235/236 0.02 pCi/g Q, J,  
MB 160-206737/1-A SO A-01-R Uranium-233/234 0.03 pCi/g Q, J,  
MB 160-206991/1-A SO GA-01-R Radium-228 0.05 pCi/g J,  
MB 160-206998/1-A SO GA-01-R Radium-226 0.74 pCi/g J,  

 
B. Laboratory Control Samples (MARLAP 8.5.2.2) 

LCS samples were run for each batch and analysis type, and all spike and recovery results for LCS samples were acceptable, based on QAPP requirements.  
Tracer/carrier results were also within the QAPP limits.  

No LCS duplicates were recognized during the data validation. The QAPP did not state any specification for LCS duplicates, however. 

No issues of this type with Laboratory Control Samples were recognized and no qualifiers were assigned on this basis. 

 
C. Laboratory Replicates (MARLAP 8.5.2.3) 

The objective of replicate analyses is to measure laboratory precision based on each sample matrix. Check to see if laboratory replicate was analyzed and 
within control limits. 

Discussion 
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Lab replicates exhibited reasonable Duplicate Error Ratios (DER), with all DERs being less than 1.96. Those pairs that exhibited a high relative percent 
difference (RPctD) involved at least one non-detected concentration and one concentration near the critical level, or involved a pair of non-detected 
concentrations. Such lab replicates are summarized below. An elevated value for RPctD for these sample pairs should not be considered a significant finding. 

Table summarizing laboratory replicate performance. 
Client Sample ID LabID LabID_Du MATRIX Method Isotope RPctD DER 

C001-SS001-0012-01 160-13435-1 160-13435-1 DU SO GA-01-R Cesium-137 43 0.02 
C003-SS001-2448-01 160-13266-4 160-13266-4 DU SO GA-01-R Cesium-137 492 0.32 
RB-080515 160-13266-7 160-13266-7 DU LI A-01-R Thorium-228 105 1.42 
RB-080515 160-13266-7 160-13266-7 DU LI A-01-R Thorium-232 4420 1.88 
RB-080515 160-13266-7 160-13266-7 DU LI A-01-R Uranium-233/234 200 1.66 
RB-080515 160-13266-7 160-13266-7 DU LI A-01-R Uranium-235/236 587 0.68 
RB-080515 160-13266-7 160-13266-7 DU LI A-01-R Uranium-238 101 0.34 
RB-081815 160-13435-5 160-13435-5 DU LI GA-01-R Cesium-137 342 0.06 
RB-081815 160-13435-5 160-13435-5 DU LI 9315 Radium-226 118 1.18 
RB-081815 160-13435-5 160-13435-5 DU LI A-01-R Thorium-228 48 0.64 
RB-081815 160-13435-5 160-13435-5 DU LI A-01-R Uranium-233/234 328 1.18 
RB-081815 160-13435-5 160-13435-5 DU LI A-01-R Uranium-235/236 81 0.7 
RB-081815 160-13435-5 160-13435-5 DU LI A-01-R Uranium-238 52 0.12 

No qualifiers were assigned on the basis of laboratory replicate performance. 

 
D. Matrix Spikes and Matrix Spike Duplicates (MARLAP 8.5.2.4) 

Matrix spike samples provide information about the effect of each sample matrix on the preparation and measurement methodology. The test uncovers the 
possible existence of recovery problems, based on either a statistical test or a specified fixed control limit. 

Discussion 

Matrix spikes or matrix spike duplicates were not required by the QAPP for water samples.  

Three of the matrix spike/matrix spike duplicate pairs resulted in spike recoveries outside the range permitted by the QAPP or large spike normalized 
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differences (i.e absolute values greater than 1.96). Thorium-230 and uranium-238 sample results for field samples associated with the spike pairs in bolded 

italics in the following table were assigned an intermediate qualifier of ‘S+’ or ‘S-‘ as appropriate.  
Table summarizing matrix spike performance. 

Spike Sample ID Client Sample ID Sample ID Isotope METHOD UNITS Spike Normalized Diff Spike Recovery (%) 

160-13266-4 MS C003-SS001-2448-01 160-13266-4 Thorium-230 A-01-R pCi/g 0.57 108 
160-13435-1 MS C001-SS001-0012-01 160-13435-1 Thorium-230 A-01-R pCi/g 1.16 112 
160-13435-1 MSD C001-SS001-0012-01 160-13435-1 Thorium-230 A-01-R pCi/g 2.21 123 

160-13266-4 MSD C003-SS001-2448-01 160-13266-4 Thorium-230 A-01-R pCi/g 1.55 124 

160-13435-1 MS C001-SS001-0012-01 160-13435-1 Uranium-233/234 A-01-R pCi/g -1.82 89 
160-13435-1 MSD C001-SS001-0012-01 160-13435-1 Uranium-233/234 A-01-R pCi/g -1.39 91 
160-13266-4 MSD C003-SS001-2448-01 160-13266-4 Uranium-233/234 A-01-R pCi/g -0.58 96 
160-13266-4 MS C003-SS001-2448-01 160-13266-4 Uranium-233/234 A-01-R pCi/g -0.46 97 
160-13435-1 MS C001-SS001-0012-01 160-13435-1 Uranium-235/236 A-01-R pCi/g 0.8 117 
160-13266-4 MS C003-SS001-2448-01 160-13266-4 Uranium-235/236 A-01-R pCi/g 0.82 119 
160-13266-4 MSD C003-SS001-2448-01 160-13266-4 Uranium-235/236 A-01-R pCi/g 1.06 126 
160-13435-1 MSD C001-SS001-0012-01 160-13435-1 Uranium-235/236 A-01-R pCi/g 2.26 157 
160-13266-4 MS C003-SS001-2448-01 160-13266-4 Uranium-238 A-01-R pCi/g 0.76 105 
160-13266-4 MSD C003-SS001-2448-01 160-13266-4 Uranium-238 A-01-R pCi/g 1.54 111 
160-13435-1 MS C001-SS001-0012-01 160-13435-1 Uranium-238 A-01-R pCi/g -2.17 87 

160-13435-1 MSD C001-SS001-0012-01 160-13435-1 Uranium-238 A-01-R pCi/g -0.58 96 

The following table demonstrates that relative percent differences and duplicate error ratios are acceptable.  No qualifiers were assigned on this basis. 

 
Table summarizing matrix spike /matrix spike duplicate performance. Concentrations and 2S (twice the standard error) values are 

in pCi/g. 

MAT SPIKE MAT SPIKE DUP METHOD ISOTOPE CONC CONC DUP MEDIA 2S 2S DUP RPctD DER 

160-13266-4 MS 160-13266-4 MSD A-01-R Uranium-233/234 6.74 6.66 SO 0.75 0.75 1 0.16 
160-13266-4 MS 160-13266-4 MSD A-01-R Thorium-230 9.58 10.17 SO 0.98 1.03 6 0.82 
160-13266-4 MS 160-13266-4 MSD A-01-R Uranium-235/236 0.37 0.39 SO 0.13 0.14 5 0.2 
160-13266-4 MS 160-13266-4 MSD A-01-R Uranium-238 7.3 7.64 SO 0.8 0.83 4 0.58 
160-13435-1 MS 160-13435-1 MSD A-01-R Uranium-233/234 6.15 6.29 SO 0.68 0.7 2 0.28 
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MAT SPIKE MAT SPIKE DUP METHOD ISOTOPE CONC CONC DUP MEDIA 2S 2S DUP RPctD DER 

160-13435-1 MS 160-13435-1 MSD A-01-R Thorium-230 6.56 7.03 SO 0.72 0.77 7 0.9 
160-13435-1 MS 160-13435-1 MSD A-01-R Uranium-235/236 0.37 0.48 SO 0.13 0.15 28 1.22 
160-13435-1 MS 160-13435-1 MSD A-01-R Uranium-238 6.18 6.78 SO 0.69 0.75 9 1.18 

 

E. Field Replicate Sample Performance 

Field replicates are given in the following table. 

: 
Field Sample  Field Replicate 

C001-SS001-0012-01  C001-SS001-0012-02 

C003-SS001-2448-01  C003-SS001-2448-02 

 

Oddly, both of the field replicate pairs included samples that formed the bases for certain lab replicates. The lab replicates always have a Lab_Sample_ID 
that ends in the letters “DU.” The samples ending in the letters DU were excluded from the field replicate analysis to limit the scope of the data validation 
task. No criteria for field duplicates is given in the QAPP other than Worksheet 35, which states “Compare results of field duplicate (or replicate) analyses 
with RPD criteria.” No duplicate error ratio performance requirement is provided.  

The relative percent differences (RPctD) were calculated for the field duplicate pairs of samples. This statistic potentially can provide indications of the 
uniformity of the analyte in the media sampled. Values of relative percent difference greater than 40% suggest that the distribution of contaminants in the 
media sampled might be relatively heterogeneous. The more discordant field duplicates are provided in the table below. 

 
Table of relatively discordant field duplicate values.  

Client Sample ID1 Client Sample ID2 Lab Sample ID1 
Lab Sample 

ID2 
Data Package # Method Isotope 

Ingrowth 

Days 
RPctD DER 

C003-SS001-2448-01 C003-SS001-2448-02 160-13266-4 160-13266-5 160-13266-2 GA-01-R Radium-226 21 41 2.34 
C003-SS001-2448-01 C003-SS001-2448-02 160-13266-4 160-13266-5 160-13266-3 GA-01-R Ac-228 10 48 1.5 
C003-SS001-2448-01 C003-SS001-2448-02 160-13266-4 160-13266-5 160-13266-3 GA-01-R Pb-212 10 44 1.92 
C003-SS001-2448-01 C003-SS001-2448-02 160-13266-4 160-13266-5 160-13266-3 GA-01-R Radium-228 10 48 1.5 
C001-SS001-0012-01 C001-SS001-0012-02 160-13435-1 160-13435-2 160-13435-2 GA-01-R Radium-226 21 51 2.28 
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Client Sample ID1 Client Sample ID2 Lab Sample ID1 
Lab Sample 

ID2 
Data Package # Method Isotope 

Ingrowth 

Days 
RPctD DER 

C001-SS001-0012-01 C001-SS001-0012-02 160-13435-1 160-13435-2 160-13435-1 GA-01-R Ac-228 1 49 2.58 
C001-SS001-0012-01 C001-SS001-0012-02 160-13435-1 160-13435-2 160-13435-1 GA-01-R Radium-228 1 49 2.58 
C001-SS001-0012-01 C001-SS001-0012-02 160-13435-1 160-13435-2 160-13435-1 GA-01-R Radium-226 1 61 2.84 
 
A “P1” qualifier was assigned to regular samples / analytes that were associated with these field duplicate QA sample pair results.  

 
F. Rinse Blank Sample Performance 

Rinse blank duplicate performance was addressed along with other laboratory replicates in a previous section. Rinse blanks with activity reported in excess of 
the critical level are provided in the following table. Results that have an intermediate qualifier that includes ‘B+’ correspond to samples that have an 
associated laboratory blank with activity reported above the critical level.  

The samples of primary interest in this investigation are soil samples. The presence of a small amount of activity in the rinse blanks does not imply that cross-
contamination between soil samples occurred to a degree that is likely to compromise the validity of the soil sample results.  

 

Table of analytical results for rinse blanks. 

SAMPLE ID LAB SAMPLE ID METHOD ISOTOPE CONC TWO S MDC 
NOMINAL 

CRITICAL 

LEVEL 

INTERMEDIATE 

QUALIFIERS 

RB-080515 160-13266-7 9315 Radium-226 0.06 0.07 0.11 0.05 J,  
RB-080515 160-13266-7 A-01-R Thorium-228 0.19 0.15 0.2 0.1 J1+, B+, J,  
RB-080515 160-13266-7 DU A-01-R Thorium-230 0.1 0.1 0.14 0.07 J,  
RB-080515 160-13266-7 A-01-R Thorium-230 0.15 0.11 0.06 0.03  
RB-081815 160-13435-5 9315 Radium-226 0.05 0.05 0.08 0.04 J,  
RB-081815 160-13435-5 DU 9320 Radium-228 0.18 0.22 0.35 0.18 J,  
RB-081815 160-13435-5 A-01-R Thorium-228 0.14 0.12 0.15 0.08 J1+, B+, J,  
RB-081815 160-13435-5 DU A-01-R Thorium-230 0.13 0.11 0.13 0.06 J1+, B+,  
RB-081815 160-13435-5 A-01-R Thorium-230 0.1 0.09 0.11 0.05 J1+, B+, J,  
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7. TEST OF DETECTION AND UNUSUAL UNCERTAINTY EVALUATION 

A. Detection (MARLAP 8.5.3.1) 

Detection qualifiers were assigned following the rationale described in Section 3.   

Discussion  

The following field samples carry an intermediate qualifier. 

 
The following samples carry either a preliminary data qualifier or a final data qualifier. 

CLIENT SAMPLE ID LAB SAMPLE ID MATRIX METHOD ISOTOPE 
INTERMEDIATE 

QUALIFIERS 

FINAL 

QUALIFIERS 

C001-SS001-0012-01 160-13435-1 SO A-01-R Thorium-228 S+, B+,  J 
C001-SS001-0012-01 160-13435-1 SO A-01-R Thorium-230 S+, B+,  J 
C001-SS001-0012-01 160-13435-1 MS SO A-01-R Thorium-230 S+, B+,  J 
C001-SS001-0012-01 160-13435-1 MSD SO A-01-R Thorium-230 S+, B+,  J 
C001-SS001-0012-01 160-13435-1 SO A-01-R Thorium-232 S+,  J 
C001-SS001-0012-01 160-13435-1 MSD SO A-01-R Uranium-233/234 B+,  J 
C001-SS001-0012-01 160-13435-1 MS SO A-01-R Uranium-233/234 B+,  J 
C001-SS001-0012-01 160-13435-1 SO A-01-R Uranium-233/234 B+,  J 
C001-SS001-0012-01 160-13435-1 MSD SO A-01-R Uranium-235/236 B+,  J 
C001-SS001-0012-01 160-13435-1 MS SO A-01-R Uranium-235/236 B+,  J 
C001-SS001-0012-01 160-13435-1 SO A-01-R Uranium-235/236 J1+, B+, Q, U U 
C001-SS001-0012-01 160-13435-1 MS SO A-01-R Uranium-238 S, B+,  J 
C001-SS001-0012-01 160-13435-1 SO A-01-R Uranium-238 S, B+,  J 
C001-SS001-0012-01 160-13435-1 MSD SO A-01-R Uranium-238 S, B+,  J 
C001-SS001-0012-01 160-13435-1 DU SO GA-01-R Ac-228 P1,  J 
C001-SS001-0012-01 160-13435-1 SO GA-01-R Ac-228 P1,  J 
C001-SS001-0012-01 160-13435-1 SO GA-01-R Bi-214 J-, R,  R 
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CLIENT SAMPLE ID LAB SAMPLE ID MATRIX METHOD ISOTOPE 
INTERMEDIATE 

QUALIFIERS 

FINAL 

QUALIFIERS 

C001-SS001-0012-01 160-13435-1 DU SO GA-01-R Bi-214 J-, R,  R 
C001-SS001-0012-01 160-13435-1 DU SO GA-01-R Cesium-137 P, Q, U U 
C001-SS001-0012-01 160-13435-1 SO GA-01-R Cesium-137 P, Q, U U 
C001-SS001-0012-01 160-13435-1 DU SO GA-01-R Pb-212 J-, R,  R 
C001-SS001-0012-01 160-13435-1 SO GA-01-R Pb-212 J-, R,  R 
C001-SS001-0012-01 160-13435-1 DU SO GA-01-R Pb-214 J-, R,  R 
C001-SS001-0012-01 160-13435-1 SO GA-01-R Pb-214 J-, R,  R 
C001-SS001-0012-01 160-13435-1 SO GA-01-R Radium-226 P1,  J 
C001-SS001-0012-01 160-13435-1 DU SO GA-01-R Radium-226 P1,  J 
C001-SS001-0012-01 160-13435-1 SO GA-01-R Radium-226 P1, J+, P, B+,  J 
C001-SS001-0012-01 160-13435-1 DU SO GA-01-R Radium-226 P1, J+, P, B+,  J 
C001-SS001-0012-01 160-13435-1 DU SO GA-01-R Radium-228 P1,  J 
C001-SS001-0012-01 160-13435-1 SO GA-01-R Radium-228 P1,  J 
C001-SS001-0012-01 160-13435-1 DU SO GA-01-R Tl-208 J-, R,  R 
C001-SS001-0012-01 160-13435-1 SO GA-01-R Tl-208 J-, R,  R 
C001-SS001-0012-02 160-13435-2 SO A-01-R Thorium-228 S+, B+,  J 
C001-SS001-0012-02 160-13435-2 SO A-01-R Thorium-230 S+, B+,  J 
C001-SS001-0012-02 160-13435-2 SO A-01-R Thorium-232 S+,  J 
C001-SS001-0012-02 160-13435-2 SO A-01-R Uranium-233/234 B+,  J 
C001-SS001-0012-02 160-13435-2 SO A-01-R Uranium-235/236 J1+, B+, J,  J 
C001-SS001-0012-02 160-13435-2 SO A-01-R Uranium-238 S, B+,  J 
C001-SS001-0012-02 160-13435-2 SO GA-01-R Ac-228 P1,  J 
C001-SS001-0012-02 160-13435-2 SO GA-01-R Bi-214 J-, R,  R 
C001-SS001-0012-02 160-13435-2 SO GA-01-R Cesium-137 P, Q, U U 
C001-SS001-0012-02 160-13435-2 SO GA-01-R Pb-212 J-, R,  R 
C001-SS001-0012-02 160-13435-2 SO GA-01-R Pb-214 J-, R,  R 
C001-SS001-0012-02 160-13435-2 SO GA-01-R Radium-226 P1,  J 
C001-SS001-0012-02 160-13435-2 SO GA-01-R Radium-226 P1, J+, P, B+,  J 
C001-SS001-0012-02 160-13435-2 SO GA-01-R Radium-228 P1,  J 
C001-SS001-0012-02 160-13435-2 SO GA-01-R Tl-208 J-, R,  R 
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CLIENT SAMPLE ID LAB SAMPLE ID MATRIX METHOD ISOTOPE 
INTERMEDIATE 

QUALIFIERS 

FINAL 

QUALIFIERS 

C001-SS002-0012-01 160-13435-3 SO A-01-R Thorium-228 S+, B+,  J 
C001-SS002-0012-01 160-13435-3 SO A-01-R Thorium-230 S+, B+,  J 
C001-SS002-0012-01 160-13435-3 SO A-01-R Thorium-232 S+,  J 
C001-SS002-0012-01 160-13435-3 SO A-01-R Uranium-233/234 B+,  J 
C001-SS002-0012-01 160-13435-3 SO A-01-R Uranium-235/236 J1+, B+,  J 
C001-SS002-0012-01 160-13435-3 SO A-01-R Uranium-238 S, B+,  J 
C001-SS002-0012-01 160-13435-3 SO GA-01-R Ac-228 P1,  J 
C001-SS002-0012-01 160-13435-3 SO GA-01-R Bi-214 J-, R,  R 
C001-SS002-0012-01 160-13435-3 SO GA-01-R Cesium-137 P, Q, U U 
C001-SS002-0012-01 160-13435-3 SO GA-01-R Pb-212 J-, R,  R 
C001-SS002-0012-01 160-13435-3 SO GA-01-R Pb-214 J-, R,  R 
C001-SS002-0012-01 160-13435-3 SO GA-01-R Radium-226 P1,  J 
C001-SS002-0012-01 160-13435-3 SO GA-01-R Radium-226 P1, J+, P, J1+, B+,  J 
C001-SS002-0012-01 160-13435-3 SO GA-01-R Radium-228 P1,  J 
C001-SS002-0012-01 160-13435-3 SO GA-01-R Tl-208 J-, R,  R 
C001-SS003-0012-01 160-13435-4 SO A-01-R Thorium-228 S+, B+,  J 
C001-SS003-0012-01 160-13435-4 SO A-01-R Thorium-230 S+, B+,  J 
C001-SS003-0012-01 160-13435-4 SO A-01-R Thorium-232 S+,  J 
C001-SS003-0012-01 160-13435-4 SO A-01-R Uranium-233/234 B+,  J 
C001-SS003-0012-01 160-13435-4 SO A-01-R Uranium-235/236 J1+, B+, J,  J 
C001-SS003-0012-01 160-13435-4 SO A-01-R Uranium-238 S, B+,  J 
C001-SS003-0012-01 160-13435-4 SO GA-01-R Ac-228 P1,  J 
C001-SS003-0012-01 160-13435-4 SO GA-01-R Bi-214 J-, R,  R 
C001-SS003-0012-01 160-13435-4 SO GA-01-R Cesium-137 P, Q, U U 
C001-SS003-0012-01 160-13435-4 SO GA-01-R Pb-212 J-, R,  R 
C001-SS003-0012-01 160-13435-4 SO GA-01-R Pb-214 J-, R,  R 
C001-SS003-0012-01 160-13435-4 SO GA-01-R Radium-226 P1, J+, P, J1+, B+,  J 
C001-SS003-0012-01 160-13435-4 SO GA-01-R Radium-226 P1,  J 
C001-SS003-0012-01 160-13435-4 SO GA-01-R Radium-228 P1,  J 
C001-SS003-0012-01 160-13435-4 SO GA-01-R Tl-208 J-, R,  R 
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CLIENT SAMPLE ID LAB SAMPLE ID MATRIX METHOD ISOTOPE 
INTERMEDIATE 

QUALIFIERS 

FINAL 

QUALIFIERS 

C002-SS001-2448-01 160-13266-1 SO A-01-R Thorium-228 S+, B+,  J 
C002-SS001-2448-01 160-13266-1 SO A-01-R Thorium-230 S+, B+,  J 
C002-SS001-2448-01 160-13266-1 SO A-01-R Thorium-232 S+,  J 
C002-SS001-2448-01 160-13266-1 SO A-01-R Uranium-235/236 Q, U U 
C002-SS001-2448-01 160-13266-1 SO GA-01-R Ac-228 P1,  J 
C002-SS001-2448-01 160-13266-1 SO GA-01-R Bi-214 J-, R,  R 
C002-SS001-2448-01 160-13266-1 SO GA-01-R Cesium-137 P, Q, U U 
C002-SS001-2448-01 160-13266-1 SO GA-01-R Pb-212 P1,  J 
C002-SS001-2448-01 160-13266-1 SO GA-01-R Pb-214 J-, R,  R 
C002-SS001-2448-01 160-13266-1 SO GA-01-R Radium-226 J+, P,  J 
C002-SS001-2448-01 160-13266-1 SO GA-01-R Radium-226 P1,  J 
C002-SS001-2448-01 160-13266-1 SO GA-01-R Radium-228 P1, B+,  J 
C002-SS002-2448-01 160-13266-2 SO A-01-R Thorium-228 S+, B+,  J 
C002-SS002-2448-01 160-13266-2 SO A-01-R Thorium-230 S+, B+,  J 
C002-SS002-2448-01 160-13266-2 SO A-01-R Thorium-232 S+,  J 
C002-SS002-2448-01 160-13266-2 SO A-01-R Uranium-235/236 Q, U U 
C002-SS002-2448-01 160-13266-2 SO GA-01-R Ac-228 P1,  J 
C002-SS002-2448-01 160-13266-2 SO GA-01-R Bi-214 J-, R,  R 
C002-SS002-2448-01 160-13266-2 SO GA-01-R Cesium-137 P, Q, U U 
C002-SS002-2448-01 160-13266-2 SO GA-01-R Pb-212 P1,  J 
C002-SS002-2448-01 160-13266-2 SO GA-01-R Pb-214 J-, R,  R 
C002-SS002-2448-01 160-13266-2 SO GA-01-R Radium-226 J+, P,  J 
C002-SS002-2448-01 160-13266-2 SO GA-01-R Radium-226 P1,  J 
C002-SS002-2448-01 160-13266-2 SO GA-01-R Radium-228 P1, B+,  J 
C002-SS003-2448-01 160-13266-3 SO A-01-R Thorium-228 S+, B+,  J 
C002-SS003-2448-01 160-13266-3 SO A-01-R Thorium-230 S+, B+,  J 
C002-SS003-2448-01 160-13266-3 SO A-01-R Thorium-232 S+,  J 
C002-SS003-2448-01 160-13266-3 SO GA-01-R Ac-228 P1,  J 
C002-SS003-2448-01 160-13266-3 SO GA-01-R Bi-214 J-, R,  R 
C002-SS003-2448-01 160-13266-3 SO GA-01-R Cesium-137 P, Q, U U 
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CLIENT SAMPLE ID LAB SAMPLE ID MATRIX METHOD ISOTOPE 
INTERMEDIATE 

QUALIFIERS 

FINAL 

QUALIFIERS 

C002-SS003-2448-01 160-13266-3 SO GA-01-R Pb-212 P1,  J 
C002-SS003-2448-01 160-13266-3 SO GA-01-R Pb-214 J-, R,  R 
C002-SS003-2448-01 160-13266-3 SO GA-01-R Radium-226 P1,  J 
C002-SS003-2448-01 160-13266-3 SO GA-01-R Radium-226 J+, P,  J 
C002-SS003-2448-01 160-13266-3 SO GA-01-R Radium-228 P1, B+,  J 
C002-TRENCH-0036-01 160-13266-9 SO A-01-R Thorium-228 S+, B+,  J 
C002-TRENCH-0036-01 160-13266-9 SO A-01-R Thorium-230 S+, B+,  J 
C002-TRENCH-0036-01 160-13266-9 SO A-01-R Thorium-232 S+,  J 
C002-TRENCH-0036-01 160-13266-9 SO GA-01-R Ac-228 P1,  J 
C002-TRENCH-0036-01 160-13266-9 SO GA-01-R Bi-214 J-, R,  R 
C002-TRENCH-0036-01 160-13266-9 SO GA-01-R Cesium-137 P, Q, U U 
C002-TRENCH-0036-01 160-13266-9 SO GA-01-R Pb-212 P1,  J 
C002-TRENCH-0036-01 160-13266-9 SO GA-01-R Pb-214 J-, R,  R 
C002-TRENCH-0036-01 160-13266-9 SO GA-01-R Radium-226 J+, P,  J 
C002-TRENCH-0036-01 160-13266-9 SO GA-01-R Radium-226 P1,  J 
C002-TRENCH-0036-01 160-13266-9 SO GA-01-R Radium-228 P1, B+,  J 
C003-SS001-2448-01 160-13266-4 SO A-01-R Thorium-228 S+, B+,  J 
C003-SS001-2448-01 160-13266-4 MSD SO A-01-R Thorium-230 S+, B+,  J 
C003-SS001-2448-01 160-13266-4 SO A-01-R Thorium-230 S+, B+,  J 
C003-SS001-2448-01 160-13266-4 MS SO A-01-R Thorium-230 S+, B+,  J 
C003-SS001-2448-01 160-13266-4 SO A-01-R Thorium-232 S+,  J 
C003-SS001-2448-01 160-13266-4 SO A-01-R Uranium-235/236 Q, U U 
C003-SS001-2448-01 160-13266-4 SO GA-01-R Ac-228 P1,  J 
C003-SS001-2448-01 160-13266-4 DU SO GA-01-R Ac-228 P1,  J 
C003-SS001-2448-01 160-13266-4 SO GA-01-R Bi-214 J-, R,  R 
C003-SS001-2448-01 160-13266-4 DU SO GA-01-R Bi-214 J-, R,  R 
C003-SS001-2448-01 160-13266-4 SO GA-01-R Cesium-137 P, Q, U U 
C003-SS001-2448-01 160-13266-4 DU SO GA-01-R Cesium-137 P, Q, U U 
C003-SS001-2448-01 160-13266-4 SO GA-01-R Pb-212 P1,  J 
C003-SS001-2448-01 160-13266-4 DU SO GA-01-R Pb-212 P1,  J 
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CLIENT SAMPLE ID LAB SAMPLE ID MATRIX METHOD ISOTOPE 
INTERMEDIATE 

QUALIFIERS 

FINAL 

QUALIFIERS 

C003-SS001-2448-01 160-13266-4 SO GA-01-R Pb-214 J-, R,  R 
C003-SS001-2448-01 160-13266-4 DU SO GA-01-R Pb-214 J-, R,  R 
C003-SS001-2448-01 160-13266-4 SO GA-01-R Radium-226 J+, P,  J 
C003-SS001-2448-01 160-13266-4 DU SO GA-01-R Radium-226 P1,  J 
C003-SS001-2448-01 160-13266-4 SO GA-01-R Radium-226 P1,  J 
C003-SS001-2448-01 160-13266-4 DU SO GA-01-R Radium-226 J+, P,  J 
C003-SS001-2448-01 160-13266-4 SO GA-01-R Radium-228 P1, B+,  J 
C003-SS001-2448-01 160-13266-4 DU SO GA-01-R Radium-228 P1, B+,  J 
C003-SS001-2448-02 160-13266-5 SO A-01-R Thorium-228 S+, B+,  J 
C003-SS001-2448-02 160-13266-5 SO A-01-R Thorium-230 S+, B+,  J 
C003-SS001-2448-02 160-13266-5 SO A-01-R Thorium-232 S+,  J 
C003-SS001-2448-02 160-13266-5 SO A-01-R Uranium-235/236 Q, U U 
C003-SS001-2448-02 160-13266-5 SO GA-01-R Ac-228 P1,  J 
C003-SS001-2448-02 160-13266-5 SO GA-01-R Bi-214 J-, R,  R 
C003-SS001-2448-02 160-13266-5 SO GA-01-R Cesium-137 P, Q, U U 
C003-SS001-2448-02 160-13266-5 SO GA-01-R Pb-212 P1,  J 
C003-SS001-2448-02 160-13266-5 SO GA-01-R Pb-214 J-, R,  R 
C003-SS001-2448-02 160-13266-5 SO GA-01-R Radium-226 P1,  J 
C003-SS001-2448-02 160-13266-5 SO GA-01-R Radium-226 J+, P,  J 
C003-SS001-2448-02 160-13266-5 SO GA-01-R Radium-228 P1, B+,  J 
C003-SS002-0024-01 160-13266-6 SO A-01-R Thorium-228 S+, B+,  J 
C003-SS002-0024-01 160-13266-6 SO A-01-R Thorium-230 S+, B+,  J 
C003-SS002-0024-01 160-13266-6 SO A-01-R Thorium-232 S+,  J 
C003-SS002-0024-01 160-13266-6 SO A-01-R Uranium-235/236 Q, U U 
C003-SS002-0024-01 160-13266-6 SO GA-01-R Bi-214 J-, R,  R 
C003-SS002-0024-01 160-13266-6 SO GA-01-R Cesium-137 P, Q, U U 
C003-SS002-0024-01 160-13266-6 SO GA-01-R Pb-214 J-, R,  R 
C003-SS002-0024-01 160-13266-6 SO GA-01-R Radium-226 J+, P,  J 
C003-SS002-0024-01 160-13266-6 SO GA-01-R Radium-226 P1,  J 
C003-SS002-0024-01 160-13266-6 SO GA-01-R Radium-228 P1, B+, J,  J 
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CLIENT SAMPLE ID LAB SAMPLE ID MATRIX METHOD ISOTOPE 
INTERMEDIATE 

QUALIFIERS 

FINAL 

QUALIFIERS 

C003-SS003-2448-01 160-13266-8 SO A-01-R Thorium-228 S+, B+,  J 
C003-SS003-2448-01 160-13266-8 SO A-01-R Thorium-230 S+, B+,  J 
C003-SS003-2448-01 160-13266-8 SO A-01-R Thorium-232 S+,  J 
C003-SS003-2448-01 160-13266-8 SO A-01-R Uranium-235/236 Q, U U 
C003-SS003-2448-01 160-13266-8 SO GA-01-R Ac-228 P1,  J 
C003-SS003-2448-01 160-13266-8 SO GA-01-R Bi-214 J-, R,  R 
C003-SS003-2448-01 160-13266-8 SO GA-01-R Cesium-137 P, Q, U U 
C003-SS003-2448-01 160-13266-8 SO GA-01-R Pb-212 P1,  J 
C003-SS003-2448-01 160-13266-8 SO GA-01-R Pb-214 J-, R,  R 
C003-SS003-2448-01 160-13266-8 SO GA-01-R Radium-226 P1,  J 
C003-SS003-2448-01 160-13266-8 SO GA-01-R Radium-226 J+, P,  J 
C003-SS003-2448-01 160-13266-8 SO GA-01-R Radium-228 P1, B+,  J 
C004-SS001-1824-01 160-13266-10 SO A-01-R Thorium-228 S+, B+,  J 
C004-SS001-1824-01 160-13266-10 SO A-01-R Thorium-230 S+, B+,  J 
C004-SS001-1824-01 160-13266-10 SO A-01-R Thorium-232 S+,  J 
C004-SS001-1824-01 160-13266-10 SO A-01-R Uranium-235/236 J,  J 
C004-SS001-1824-01 160-13266-10 SO GA-01-R Ac-228 P1,  J 
C004-SS001-1824-01 160-13266-10 SO GA-01-R Bi-214 J-, R,  R 
C004-SS001-1824-01 160-13266-10 SO GA-01-R Cesium-137 P,  J 
C004-SS001-1824-01 160-13266-10 SO GA-01-R Pb-212 P1,  J 
C004-SS001-1824-01 160-13266-10 SO GA-01-R Pb-214 J-, R,  R 
C004-SS001-1824-01 160-13266-10 SO GA-01-R Radium-226 P1,  J 
C004-SS001-1824-01 160-13266-10 SO GA-01-R Radium-226 J+, P,  J 
C004-SS001-1824-01 160-13266-10 SO GA-01-R Radium-228 P1, B+,  J 
LABQC MB 160-204925/1-A LI 9315 Radium-226 Q, U  
LABQC MB 160-206678/1-A LI 9315 Radium-226 Q, U  
LABQC MB 160-204941/1-A LI 9320 Radium-228 Q, U  
LABQC MB 160-206681/1-A LI 9320 Radium-228 Q, U  
LABQC MB 160-205166/1-A SO A-01-R Thorium-228 S+, J1+, B+, J,   
LABQC MB 160-204945/1-A LI A-01-R Thorium-228 J1+, B+, J,   
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CLIENT SAMPLE ID LAB SAMPLE ID MATRIX METHOD ISOTOPE 
INTERMEDIATE 

QUALIFIERS 

FINAL 

QUALIFIERS 

LABQC MB 160-206670/1-A LI A-01-R Thorium-228 J1+, B+, J,   
LABQC MB 160-206728/1-A SO A-01-R Thorium-228 S+, J1+, B+,   
LABQC LCS 160-206670/2-A LI A-01-R Thorium-230 B+,   
LABQC MB 160-206728/1-A SO A-01-R Thorium-230 S+, J1+, B+,   
LABQC MB 160-206670/1-A LI A-01-R Thorium-230 J1+, B+, Q, J,   
LABQC MB 160-205166/1-A SO A-01-R Thorium-230 S+, J1+, B+,   
LABQC LCS 160-205166/2-A SO A-01-R Thorium-230 S+, B+,   
LABQC MB 160-204945/1-A LI A-01-R Thorium-230 J1+, B+,   
LABQC LCS 160-206728/2-A SO A-01-R Thorium-230 S+, B+,   
LABQC LCS 160-204945/2-A LI A-01-R Thorium-230 B+,   
LABQC MB 160-205166/1-A SO A-01-R Thorium-232 S+, Q, U  
LABQC MB 160-204945/1-A LI A-01-R Thorium-232 Q, U  
LABQC MB 160-206670/1-A LI A-01-R Thorium-232 Q, U  
LABQC MB 160-206728/1-A SO A-01-R Thorium-232 S+, Q, U  
LABQC LCS 160-204950/2-A LI A-01-R Uranium-233/234 B+,   
LABQC MB 160-204950/1-A LI A-01-R Uranium-233/234 J1+, B+, Q, U  
LABQC LCS 160-205183/2-A SO A-01-R Uranium-233/234 B+,   
LABQC MB 160-205183/1-A SO A-01-R Uranium-233/234 J1+, B+, Q, U  
LABQC MB 160-206674/1-A LI A-01-R Uranium-233/234 J1+, B+, Q, J,   
LABQC LCS 160-206737/2-A SO A-01-R Uranium-233/234 B+,   
LABQC MB 160-206737/1-A SO A-01-R Uranium-233/234 J1+, B+, Q, J,   
LABQC LCS 160-206674/2-A LI A-01-R Uranium-233/234 B+,   
LABQC MB 160-206737/1-A SO A-01-R Uranium-235/236 J1+, B+, Q, J,   
LABQC MB 160-205183/1-A SO A-01-R Uranium-235/236 J1+, B+, Q, U  
LABQC LCS 160-205183/2-A SO A-01-R Uranium-235/236 B+,   
LABQC LCS 160-206674/2-A LI A-01-R Uranium-235/236 B+,   
LABQC LCS 160-204950/2-A LI A-01-R Uranium-235/236 B+,   
LABQC MB 160-206674/1-A LI A-01-R Uranium-235/236 J1+, B+, Q, U  
LABQC LCS 160-206737/2-A SO A-01-R Uranium-235/236 B+,   
LABQC MB 160-204950/1-A LI A-01-R Uranium-235/236 J1+, B+, Q, U  
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CLIENT SAMPLE ID LAB SAMPLE ID MATRIX METHOD ISOTOPE 
INTERMEDIATE 

QUALIFIERS 

FINAL 

QUALIFIERS 

LABQC MB 160-204950/1-A LI A-01-R Uranium-238 J1+, B+, Q, U  
LABQC LCS 160-205183/2-A SO A-01-R Uranium-238 B+,   
LABQC LCS 160-206737/2-A SO A-01-R Uranium-238 S, B+,   
LABQC LCS 160-204950/2-A LI A-01-R Uranium-238 B+,   
LABQC LCS 160-206674/2-A LI A-01-R Uranium-238 B+,   
LABQC MB 160-205183/1-A SO A-01-R Uranium-238 J1+, B+, Q, U  
LABQC MB 160-206674/1-A LI A-01-R Uranium-238 J1+, B+, Q, U  
LABQC MB 160-206737/1-A SO A-01-R Uranium-238 S, J1+, B+,   
LABQC MB 160-206991/1-A SO GA-01-R Cesium-137 P, Q, U  
LABQC MB 160-206697/1-A LI GA-01-R Cesium-137 Q, U  
LABQC MB 160-205192/1-A LI GA-01-R Cesium-137 Q, U  
LABQC LCS 160-206998/2-A SO GA-01-R Cesium-137 P,   
LABQC LCS 160-206991/2-A SO GA-01-R Cesium-137 P,   
LABQC MB 160-206998/1-A SO GA-01-R Cesium-137 P, Q, U  
LABQC MB 160-205239/1-A SO GA-01-R Radium-226 P1, Q, U  
LABQC MB 160-206991/1-A SO GA-01-R Radium-226 J+, P, J1+, B+, Q, U  
LABQC MB 160-206992/1-A SO GA-01-R Radium-226 P1, Q, U  
LABQC MB 160-206998/1-A SO GA-01-R Radium-226 P1, J+, P, J1+, B+, J,   
LABQC MB 160-206991/1-A SO GA-01-R Radium-228 P1, J1+, B+, J,   
LABQC MB 160-206998/1-A SO GA-01-R Radium-228 P1, J1+, B+, Q, U  
RB-080515 160-13266-7 LI 9315 Radium-226 J,  J 
RB-080515 160-13266-7 LI 9320 Radium-228 Q, U U 
RB-080515 160-13266-7 LI A-01-R Thorium-228 J1+, B+, J,  J 
RB-080515 160-13266-7 DU LI A-01-R Thorium-228 J1+, B+, Q, U U 
RB-080515 160-13266-7 DU LI A-01-R Thorium-230 J,  J 
RB-080515 160-13266-7 DU LI A-01-R Thorium-232 Q, U U 
RB-080515 160-13266-7 LI A-01-R Thorium-232 Q, U U 
RB-080515 160-13266-7 LI A-01-R Uranium-233/234 Q, U U 
RB-080515 160-13266-7 DU LI A-01-R Uranium-233/234 Q, U U 
RB-080515 160-13266-7 DU LI A-01-R Uranium-235/236 Q, U U 
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CLIENT SAMPLE ID LAB SAMPLE ID MATRIX METHOD ISOTOPE 
INTERMEDIATE 

QUALIFIERS 

FINAL 

QUALIFIERS 

RB-080515 160-13266-7 LI A-01-R Uranium-235/236 Q, U U 
RB-080515 160-13266-7 LI A-01-R Uranium-238 Q, U U 
RB-080515 160-13266-7 DU LI A-01-R Uranium-238 Q, U U 
RB-080515 160-13266-7 LI GA-01-R Cesium-137 Q, U U 
RB-080515 160-13266-7 DU LI GA-01-R Cesium-137 Q, U U 
RB-081815 160-13435-5 LI 9315 Radium-226 J,  J 
RB-081815 160-13435-5 DU LI 9315 Radium-226 Q, U U 
RB-081815 160-13435-5 LI 9320 Radium-228 Q, U U 
RB-081815 160-13435-5 DU LI 9320 Radium-228 J,  J 
RB-081815 160-13435-5 LI A-01-R Thorium-228 J1+, B+, J,  J 
RB-081815 160-13435-5 DU LI A-01-R Thorium-228 J1+, B+, Q, U U 
RB-081815 160-13435-5 DU LI A-01-R Thorium-230 J1+, B+,  J 
RB-081815 160-13435-5 LI A-01-R Thorium-230 J1+, B+, J,  J 
RB-081815 160-13435-5 LI A-01-R Thorium-232 Q, U U 
RB-081815 160-13435-5 DU LI A-01-R Thorium-232 Q, U U 
RB-081815 160-13435-5 LI A-01-R Uranium-233/234 J1+, B+, Q, U U 
RB-081815 160-13435-5 DU LI A-01-R Uranium-233/234 J1+, B+, Q, U U 
RB-081815 160-13435-5 LI A-01-R Uranium-235/236 Q, U U 
RB-081815 160-13435-5 DU LI A-01-R Uranium-235/236 Q, U U 
RB-081815 160-13435-5 DU LI A-01-R Uranium-238 Q, U U 
RB-081815 160-13435-5 LI A-01-R Uranium-238 Q, U U 
RB-081815 160-13435-5 LI GA-01-R Cesium-137 Q, U U 
RB-081815 160-13435-5 DU LI GA-01-R Cesium-137 Q, U U 

 

B. Detection Capability (MARLAP 8.5.3.2) 

If the project requires a certain detection capability, the requirement should be expressed as a required minimum detectable concentration (RMDC). A failure 
to meet the RMDC is more often an important issue when the analyte is not detected. 
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The RMDC is usually specified in the QAPP and is compared to the sample-specific MDC achieved by the method. Required detection limits are provided in 
the QAPP. Samples are qualified “UJ” where no activity was detected in a sample but the required detection limit was not attained.  

Discussion 

In practice the required MDC was sufficiently high that the actual detection limit was well below the required detection limit.   

 
C. Large or Unusual Uncertainty (MARLAP 8.5.3.3) 

The reported combined standard uncertainty is compared to the maximum allowable standard uncertainty. Either absolute (in concentration units) or relative 
uncertainties (expressed as a percent) are used in the comparison, depending on the reported concentration. 

Discussion 

No specific requirement in the project QAPP was recognized for qualifying results based on maximum allowable uncertainty. Samples were assigned an 
intermediate qualifier ‘Q’ if the sample result was not statistically distinguishable from zero based on a one-tailed 95% confidence bound. In practice these 
samples tended to receive either a J or a U final data qualifier, depending upon whether the nominal critical level was exceeded.  

Samples were qualified as ‘J’ if activity was found in the blank and the sample result was less than 5 times the result in the blank, or if there was some other 
reason to conclude that the analytical result was biased high and more uncertain than usual. The “other reason” may be surmised from the intermediate data 
qualifiers that were assigned to the result in nearly every instance.   

8. SUMMARY OF DATA USABILITY 

There were a total of 271 radionuclide results associated with the field samples in this data package and a total of 363 results, including field samples. The 
meaning of each qualifier is described in section 3 of this report. The count of each final qualifier type for field samples is provided in the following table.  

 
Table of the number of each of the various final data qualifiers.  

Final CountOfFinal 

 57 

J 128 

R 40 
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Final CountOfFinal 

U 46 

The distribution of qualifiers among field samples is further broken down in the following table. 
 

Table of counts of various qualifiers by counting technique 

Test America Method Description Final CountOfFinal 

9315 Separation and Gas Flow Proportional Counting (Alpha) J 2 
9315 Separation and Gas Flow Proportional Counting (Alpha) U 1 
9320 Separation and Gas Flow Proportional Counting (Beta) J 1 
9320 Separation and Gas Flow Proportional Counting (Beta) U 2 
A-01-R Chemical Separation and Alpha Spectroscopy  21 
A-01-R Chemical Separation and Alpha Spectroscopy J 56 
A-01-R Chemical Separation and Alpha Spectroscopy U 25 
GA-01-R Gamma Spectroscopy  36 
GA-01-R Gamma Spectroscopy J 69 
GA-01-R Gamma Spectroscopy R 40 
GA-01-R Gamma Spectroscopy U 18 

 

9. REFERENCES 

SITE-SPECIFIC UFP QUALITY ASSURANCE PROJECT PLAN CANADIAN RADIUM AND URANIUM CORPORATION SITE, 

MOUNT KISCO, WESTCHESTER COUNTY, NEW YORK, DC No.: RST3-02-D-0010, TDD No.: TO-0006-0053. July 2015. 

 

Multi-Agency Radiological Laboratory Analytical Protocols Manual, Volume I, NUREG-1576, EPA 402-B-04-001A, NTIS PB2004-

105421, July 2004. 
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10. APPENDED DOCUMENTS 

 Consolidated table of analytical results with qualifiers (17 pages). 

 Radiological Data Verification/Validation Checklist (2 pages). 

 Excerpts from Level IV Reports of Analysis, Chain of Custody, Narrative, Analytical Results (127 pages). 
 



Canadian Radium Site DCN: RST3-02-F-0072

Test America data packages 160-13266-1, 160-13266-2, 160-13266-3, 160-13435-1 and 160-13435-2

Data Package #

Client Sample ID

METHOD ISOTOPE Lab Sample ID MATRIX Conc 2S MDC QUALIFIERS
FINAL 

QUALIFIER UNITS

160-13266-1

C002-SS001-2448-01

A-01-R Thorium-228 160-13266-1 SO 1.04 0.2 0.08 S+, B+, J pCi/g

A-01-R Thorium-230 160-13266-1 SO 0.79 0.17 0.05 S+, B+, J pCi/g

A-01-R Thorium-232 160-13266-1 SO 1.14 0.21 0.02 S+, J pCi/g

A-01-R Uranium-233/234 160-13266-1 SO 0.71 0.17 0.09 pCi/g

A-01-R Uranium-235/236 160-13266-1 SO 0.02 0.05 0.09 Q, U U pCi/g

A-01-R Uranium-238 160-13266-1 SO 0.6 0.16 0.07 pCi/g

C002-SS002-2448-01

A-01-R Thorium-228 160-13266-2 SO 0.99 0.21 0.08 S+, B+, J pCi/g

A-01-R Thorium-230 160-13266-2 SO 1.63 0.28 0.05 S+, B+, J pCi/g

A-01-R Thorium-232 160-13266-2 SO 0.66 0.16 0.05 S+, J pCi/g

A-01-R Uranium-233/234 160-13266-2 SO 0.43 0.14 0.08 pCi/g

A-01-R Uranium-235/236 160-13266-2 SO 0.02 0.04 0.07 Q, U U pCi/g

A-01-R Uranium-238 160-13266-2 SO 0.43 0.14 0.07 pCi/g

C002-SS003-2448-01

A-01-R Thorium-228 160-13266-3 SO 0.75 0.18 0.09 S+, B+, J pCi/g

A-01-R Thorium-230 160-13266-3 SO 20.4 1.91 0.06 S+, B+, J pCi/g

A-01-R Thorium-232 160-13266-3 SO 0.61 0.16 0.05 S+, J pCi/g

A-01-R Uranium-233/234 160-13266-3 SO 0.99 0.22 0.09 pCi/g

A-01-R Uranium-235/236 160-13266-3 SO 0.06 0.05 0.04 pCi/g

A-01-R Uranium-238 160-13266-3 SO 0.99 0.21 0.07 pCi/g

C002-TRENCH-0036-01
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METHOD ISOTOPE Lab Sample ID MATRIX Conc 2S MDC QUALIFIERS
FINAL 

QUALIFIER UNITS

A-01-R Thorium-228 160-13266-9 SO 0.62 0.16 0.07 S+, B+, J pCi/g

A-01-R Thorium-230 160-13266-9 SO 14.8 1.43 0.05 S+, B+, J pCi/g

A-01-R Thorium-232 160-13266-9 SO 0.79 0.18 0.05 S+, J pCi/g

A-01-R Uranium-233/234 160-13266-9 SO 3.26 0.44 0.06 pCi/g

A-01-R Uranium-235/236 160-13266-9 SO 0.31 0.12 0.07 pCi/g

A-01-R Uranium-238 160-13266-9 SO 1.83 0.3 0.06 pCi/g

C003-SS001-2448-01

A-01-R Thorium-228 160-13266-4 SO 0.82 0.18 0.08 S+, B+, J pCi/g

A-01-R Thorium-230 160-13266-4 MS SO 9.58 0.98 0.02 S+, B+, J pCi/g

A-01-R Thorium-230 160-13266-4 SO 5.23 0.6 0.05 S+, B+, J pCi/g

A-01-R Thorium-230 160-13266-4 MS SO 10.17 1.03 0.07 S+, B+, J pCi/g

A-01-R Thorium-232 160-13266-4 SO 0.7 0.16 0.05 S+, J pCi/g

A-01-R Uranium-233/234 160-13266-4 MS SO 6.66 0.75 0.09 pCi/g

A-01-R Uranium-233/234 160-13266-4 MS SO 6.74 0.75 0.1 pCi/g

A-01-R Uranium-233/234 160-13266-4 SO 0.56 0.15 0.09 pCi/g

A-01-R Uranium-235/236 160-13266-4 MS SO 0.39 0.14 0.08 pCi/g

A-01-R Uranium-235/236 160-13266-4 MS SO 0.37 0.13 0.05 pCi/g

A-01-R Uranium-235/236 160-13266-4 SO 0.01 0.03 0.07 Q, U U pCi/g

A-01-R Uranium-238 160-13266-4 MS SO 7.3 0.8 0.07 pCi/g

A-01-R Uranium-238 160-13266-4 SO 0.46 0.14 0.08 pCi/g

A-01-R Uranium-238 160-13266-4 MS SO 7.64 0.83 0.08 pCi/g

C003-SS001-2448-02

A-01-R Thorium-228 160-13266-5 SO 0.73 0.17 0.08 S+, B+, J pCi/g

A-01-R Thorium-230 160-13266-5 SO 5.29 0.61 0.07 S+, B+, J pCi/g

A-01-R Thorium-232 160-13266-5 SO 0.67 0.16 0.05 S+, J pCi/g

A-01-R Uranium-233/234 160-13266-5 SO 0.44 0.13 0.06 pCi/g

Saturday, January 16, 2016 Page 2 of 17DCN: RST3-02-F-0072



Data Package #

Client Sample ID

METHOD ISOTOPE Lab Sample ID MATRIX Conc 2S MDC QUALIFIERS
FINAL 

QUALIFIER UNITS

A-01-R Uranium-235/236 160-13266-5 SO 0 0.02 0.07 Q, U U pCi/g

A-01-R Uranium-238 160-13266-5 SO 0.49 0.14 0.05 pCi/g

C003-SS002-0024-01

A-01-R Thorium-228 160-13266-6 SO 1 0.2 0.09 S+, B+, J pCi/g

A-01-R Thorium-230 160-13266-6 SO 42 3.71 0.07 S+, B+, J pCi/g

A-01-R Thorium-232 160-13266-6 SO 0.95 0.19 0.06 S+, J pCi/g

A-01-R Uranium-233/234 160-13266-6 SO 1.62 0.28 0.06 pCi/g

A-01-R Uranium-235/236 160-13266-6 SO 0.01 0.02 0.03 Q, U U pCi/g

A-01-R Uranium-238 160-13266-6 SO 1.55 0.27 0.07 pCi/g

C003-SS003-2448-01

A-01-R Thorium-228 160-13266-8 SO 0.77 0.18 0.08 S+, B+, J pCi/g

A-01-R Thorium-230 160-13266-8 SO 8.96 0.94 0.07 S+, B+, J pCi/g

A-01-R Thorium-232 160-13266-8 SO 0.73 0.17 0.05 S+, J pCi/g

A-01-R Uranium-233/234 160-13266-8 SO 0.58 0.16 0.07 pCi/g

A-01-R Uranium-235/236 160-13266-8 SO 0.02 0.03 0.06 Q, U U pCi/g

A-01-R Uranium-238 160-13266-8 SO 0.51 0.14 0.06 pCi/g

C004-SS001-1824-01

A-01-R Thorium-228 160-13266-10 SO 0.64 0.16 0.08 S+, B+, J pCi/g

A-01-R Thorium-230 160-13266-10 SO 0.77 0.17 0.05 S+, B+, J pCi/g

A-01-R Thorium-232 160-13266-10 SO 0.85 0.18 0.04 S+, J pCi/g

A-01-R Uranium-233/234 160-13266-10 SO 0.57 0.16 0.08 pCi/g

A-01-R Uranium-235/236 160-13266-10 SO 0.03 0.04 0.03 J, J pCi/g

A-01-R Uranium-238 160-13266-10 SO 0.5 0.14 0.06 pCi/g

LABQC

A-01-R Thorium-228 MB 160-205166/ SO 0.05 0.05 0.05 S+, J1+, B+, J pCi/g

A-01-R Thorium-228 MB 160-204945/ LI 0.08 0.08 0.1 J1+, B+, J, pCi/L
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METHOD ISOTOPE Lab Sample ID MATRIX Conc 2S MDC QUALIFIERS
FINAL 

QUALIFIER UNITS

A-01-R Thorium-230 MB 160-205166/ SO 0.09 0.06 0.06 S+, J1+, B+, pCi/g

A-01-R Thorium-230 MB 160-204945/ LI 0.13 0.1 0.05 J1+, B+, pCi/L

A-01-R Thorium-230 LCS 160-205166/ SO 23.6 2.33 0.08 S+, B+, pCi/g

A-01-R Thorium-230 LCS 160-204945/ LI 7.54 0.92 0.07 B+, pCi/L

A-01-R Thorium-232 MB 160-205166/ SO 0 0.02 0.05 S+, Q, U pCi/g

A-01-R Thorium-232 MB 160-204945/ LI 0.02 0.04 0.09 Q, U pCi/L

A-01-R Uranium-233/234 MB 160-205183/ SO 0.01 0.02 0.04 J1+, B+, Q, U pCi/g

A-01-R Uranium-233/234 MB 160-204950/ LI 0.03 0.06 0.1 J1+, B+, Q, U pCi/L

A-01-R Uranium-233/234 LCS 160-205183/ SO 6.52 0.74 0.05 B+, pCi/g

A-01-R Uranium-233/234 LCS 160-204950/ LI 11.15 1.26 0.11 B+, pCi/L

A-01-R Uranium-235/236 MB 160-205183/ SO 0 0.01 0.03 J1+, B+, Q, U pCi/g

A-01-R Uranium-235/236 LCS 160-204950/ LI 0.61 0.23 0.11 B+, pCi/L

A-01-R Uranium-235/236 LCS 160-205183/ SO 0.39 0.14 0.06 B+, pCi/g

A-01-R Uranium-235/236 MB 160-204950/ LI 0 0.01 0.09 J1+, B+, Q, U pCi/L

A-01-R Uranium-238 LCS 160-204950/ LI 11.73 1.31 0.1 B+, pCi/L

A-01-R Uranium-238 MB 160-204950/ LI 0.01 0.03 0.09 J1+, B+, Q, U pCi/L

A-01-R Uranium-238 LCS 160-205183/ SO 6.42 0.73 0.03 B+, pCi/g

A-01-R Uranium-238 MB 160-205183/ SO 0.01 0.02 0.03 J1+, B+, Q, U pCi/g

GA-01-R Americium-241 LCS 160-205192/ LI 13840 16000 462 pCi/L

GA-01-R Cesium-137 LCS 160-205192/ LI 49250 4900 175 pCi/L

GA-01-R Cesium-137 MB 160-205192/ LI 0.65 5.74 10.6 Q, U pCi/L

GA-01-R Cobalt-60 LCS 160-205192/ LI 48020 4740 128 pCi/L

RB-080515

A-01-R Thorium-228 160-13266-7 LI 0.19 0.15 0.2 J1+, B+, J, J pCi/L

A-01-R Thorium-228 160-13266-7 DU LI 0.06 0.1 0.19 J1+, B+, Q, U U pCi/L

A-01-R Thorium-230 160-13266-7 LI 0.15 0.11 0.06 pCi/L
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FINAL 

QUALIFIER UNITS

A-01-R Thorium-230 160-13266-7 DU LI 0.1 0.1 0.14 J, J pCi/L

A-01-R Thorium-232 160-13266-7 LI 0.02 0.04 0.06 Q, U U pCi/L

A-01-R Thorium-232 160-13266-7 DU LI -0.02 0.02 0.13 Q, U U pCi/L

A-01-R Uranium-233/234 160-13266-7 LI -0.06 0.05 0.19 Q, U U pCi/L

A-01-R Uranium-233/234 160-13266-7 DU LI 0 0.04 0.13 Q, U U pCi/L

A-01-R Uranium-235/236 160-13266-7 LI -0.01 0.01 0.11 Q, U U pCi/L

A-01-R Uranium-235/236 160-13266-7 DU LI 0.01 0.05 0.13 Q, U U pCi/L

A-01-R Uranium-238 160-13266-7 LI 0 0.04 0.11 Q, U U pCi/L

A-01-R Uranium-238 160-13266-7 DU LI 0.01 0.04 0.09 Q, U U pCi/L

GA-01-R Cesium-137 160-13266-7 DU LI 0 1.37 11.3 Q, U U pCi/L

GA-01-R Cesium-137 160-13266-7 LI -0.17 6.02 11.2 Q, U U pCi/L

160-13266-2

C002-SS001-2448-01

GA-01-R Radium-226 160-13266-1 SO 1.86 0.36 0.2 P1, J pCi/g

C002-SS002-2448-01

GA-01-R Radium-226 160-13266-2 SO 1.45 0.25 0.11 P1, J pCi/g

C002-SS003-2448-01

GA-01-R Radium-226 160-13266-3 SO 9.84 1.2 0.25 P1, J pCi/g

C002-TRENCH-0036-01

GA-01-R Radium-226 160-13266-9 SO 10.4 1.21 0.22 P1, J pCi/g

C003-SS001-2448-01

GA-01-R Radium-226 160-13266-4 DU SO 10.52 1.28 0.33 P1, J pCi/g

GA-01-R Radium-226 160-13266-4 SO 10.3 1.19 0.23 P1, J pCi/g

C003-SS001-2448-02

GA-01-R Radium-226 160-13266-5 SO 11.3 1.33 0.31 P1, J pCi/g

C003-SS002-0024-01
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METHOD ISOTOPE Lab Sample ID MATRIX Conc 2S MDC QUALIFIERS
FINAL 

QUALIFIER UNITS

GA-01-R Radium-226 160-13266-6 SO 129 13.6 0.7 P1, J pCi/g

C003-SS003-2448-01

GA-01-R Radium-226 160-13266-8 SO 15.1 1.75 0.36 P1, J pCi/g

C004-SS001-1824-01

GA-01-R Radium-226 160-13266-10 SO 1.59 0.29 0.16 P1, J pCi/g

LABQC

9315 Radium-226 LCS 160-204925/ LI 11.56 1.14 0.08 pCi/L

9315 Radium-226 MB 160-204925/ LI 0.01 0.04 0.08 Q, U pCi/L

9320 Radium-228 LCS 160-204941/ LI 2.92 0.47 0.34 pCi/L

9320 Radium-228 MB 160-204941/ LI 0.14 0.21 0.36 Q, U pCi/L

GA-01-R Americium-241 LCS 160-205239/ SO 98.19 10.3 1.14 pCi/g

GA-01-R Cesium-137 LCS 160-205239/ SO 30.63 3.26 0.26 pCi/g

GA-01-R Cobalt-60 LCS 160-205239/ SO 19.04 1.96 0.1 pCi/g

GA-01-R Radium-226 MB 160-205239/ SO -0.01 0.13 0.19 P1, Q, U pCi/g

RB-080515

9315 Radium-226 160-13266-7 LI 0.06 0.07 0.11 J, J pCi/L

9320 Radium-228 160-13266-7 LI 0.12 0.22 0.38 Q, U U pCi/L

160-13266-3

C002-SS001-2448-01

GA-01-R Ac-228 160-13266-1 SO 1.23 0.28 0.25 P1, J pCi/g

GA-01-R Bi-214 160-13266-1 SO 1.92 0.35 0.21 J-, R, R pCi/g

GA-01-R Cesium-137 160-13266-1 SO 0 0.05 0.09 P, Q, U U pCi/g

GA-01-R K-40 160-13266-1 SO 12.3 2.17 1.06 pCi/g

GA-01-R Pb-212 160-13266-1 SO 1.04 0.23 0.19 P1, J pCi/g

GA-01-R Pb-214 160-13266-1 SO 2.03 0.31 0.2 J-, R, R pCi/g

GA-01-R Radium-226 160-13266-1 SO 3.83 1.96 2.18 J+, P, J pCi/g
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FINAL 

QUALIFIER UNITS

GA-01-R Radium-228 160-13266-1 SO 1.23 0.28 0.25 P1, B+, J pCi/g

GA-01-R Tl-208 160-13266-1 SO 0.44 0.11 0.07 pCi/g

C002-SS002-2448-01

GA-01-R Ac-228 160-13266-2 SO 1.15 0.32 0.14 P1, J pCi/g

GA-01-R Bi-214 160-13266-2 SO 1.5 0.29 0.14 J-, R, R pCi/g

GA-01-R Cesium-137 160-13266-2 SO -0.04 0.39 0.16 P, Q, U U pCi/g

GA-01-R K-40 160-13266-2 SO 14.3 2.59 0.88 pCi/g

GA-01-R Pb-212 160-13266-2 SO 0.8 0.2 0.17 P1, J pCi/g

GA-01-R Pb-214 160-13266-2 SO 1.74 0.31 0.17 J-, R, R pCi/g

GA-01-R Radium-226 160-13266-2 SO 3.52 1.66 1.84 J+, P, J pCi/g

GA-01-R Radium-228 160-13266-2 SO 1.15 0.32 0.14 P1, B+, J pCi/g

GA-01-R Tl-208 160-13266-2 SO 0.28 0.09 0.06 pCi/g

C002-SS003-2448-01

GA-01-R Ac-228 160-13266-3 SO 0.62 0.29 0.52 P1, J pCi/g

GA-01-R Bi-214 160-13266-3 SO 9.04 1.1 0.28 J-, R, R pCi/g

GA-01-R Cesium-137 160-13266-3 SO -0.05 0.34 0.17 P, Q, U U pCi/g

GA-01-R K-40 160-13266-3 SO 14.2 2.46 0.8 pCi/g

GA-01-R Pb-210 160-13266-3 SO 8.64 3.3 3.85 pCi/g

GA-01-R Pb-212 160-13266-3 SO 0.57 0.24 0.28 P1, J pCi/g

GA-01-R Pb-214 160-13266-3 SO 9.6 1.16 0.36 J-, R, R pCi/g

GA-01-R Radium-226 160-13266-3 SO 8.12 2.86 3.73 J+, P, J pCi/g

GA-01-R Radium-228 160-13266-3 SO 0.62 0.29 0.52 P1, B+, J pCi/g

GA-01-R Tl-208 160-13266-3 SO 0.22 0.12 0.13 pCi/g

C002-TRENCH-0036-01

GA-01-R Ac-228 160-13266-9 SO 0.76 0.32 0.46 P1, J pCi/g

GA-01-R Bi-214 160-13266-9 SO 10.4 1.23 0.28 J-, R, R pCi/g
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GA-01-R Cesium-137 160-13266-9 SO 0 0.05 0.1 P, Q, U U pCi/g

GA-01-R K-40 160-13266-9 SO 10.8 2.14 1.18 pCi/g

GA-01-R Pb-210 160-13266-9 SO 11.6 4 4.47 pCi/g

GA-01-R Pb-212 160-13266-9 SO 0.73 0.22 0.23 P1, J pCi/g

GA-01-R Pb-214 160-13266-9 SO 10.8 1.26 0.38 J-, R, R pCi/g

GA-01-R Radium-226 160-13266-9 SO 14.8 4.05 3.39 J+, P, J pCi/g

GA-01-R Radium-228 160-13266-9 SO 0.76 0.32 0.46 P1, B+, J pCi/g

GA-01-R Tl-208 160-13266-9 SO 0.35 0.12 0.12 pCi/g

C003-SS001-2448-01

GA-01-R Ac-228 160-13266-4 DU SO 1.15 0.32 0.3 P1, J pCi/g

GA-01-R Ac-228 160-13266-4 SO 0.97 0.34 0.31 P1, J pCi/g

GA-01-R Bi-214 160-13266-4 DU SO 9.48 1.12 0.29 J-, R, R pCi/g

GA-01-R Bi-214 160-13266-4 SO 9.78 1.15 0.26 J-, R, R pCi/g

GA-01-R Cesium-137 160-13266-4 SO 0.01 0.08 0.14 P, Q, U U pCi/g

GA-01-R Cesium-137 160-13266-4 DU SO -0.01 0.09 0.16 P, Q, U U pCi/g

GA-01-R K-40 160-13266-4 DU SO 12.89 2.12 0.98 pCi/g

GA-01-R K-40 160-13266-4 SO 14.1 2.33 0.9 pCi/g

GA-01-R Pb-210 160-13266-4 DU SO 8.31 3.1 3.55 pCi/g

GA-01-R Pb-210 160-13266-4 SO 7.7 3.07 3.71 pCi/g

GA-01-R Pb-212 160-13266-4 DU SO 0.64 0.21 0.22 P1, J pCi/g

GA-01-R Pb-212 160-13266-4 SO 0.83 0.22 0.22 P1, J pCi/g

GA-01-R Pb-214 160-13266-4 SO 9.63 1.12 0.29 J-, R, R pCi/g

GA-01-R Pb-214 160-13266-4 DU SO 10.41 1.2 0.28 J-, R, R pCi/g

GA-01-R Radium-226 160-13266-4 DU SO 13.96 3.94 3.31 J+, P, J pCi/g

GA-01-R Radium-226 160-13266-4 SO 16.2 4.68 3.7 J+, P, J pCi/g

GA-01-R Radium-228 160-13266-4 DU SO 1.15 0.32 0.3 P1, B+, J pCi/g
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GA-01-R Radium-228 160-13266-4 SO 0.97 0.34 0.31 P1, B+, J pCi/g

GA-01-R Tl-208 160-13266-4 DU SO 0.28 0.12 0.12 pCi/g

GA-01-R Tl-208 160-13266-4 SO 0.35 0.14 0.13 pCi/g

C003-SS001-2448-02

GA-01-R Ac-228 160-13266-5 SO 0.6 0.37 0.55 P1, J pCi/g

GA-01-R Bi-214 160-13266-5 SO 11.2 1.34 0.3 J-, R, R pCi/g

GA-01-R Cesium-137 160-13266-5 SO 0.02 0.1 0.18 P, Q, U U pCi/g

GA-01-R K-40 160-13266-5 SO 13.5 2.77 1.53 pCi/g

GA-01-R Pb-210 160-13266-5 SO 6.32 3.49 4.42 pCi/g

GA-01-R Pb-212 160-13266-5 SO 0.53 0.21 0.25 P1, J pCi/g

GA-01-R Pb-214 160-13266-5 SO 12.1 1.42 0.38 J-, R, R pCi/g

GA-01-R Radium-226 160-13266-5 SO 15.6 4.36 3.8 J+, P, J pCi/g

GA-01-R Radium-228 160-13266-5 SO 0.6 0.37 0.55 P1, B+, J pCi/g

GA-01-R Tl-208 160-13266-5 SO 0.47 0.17 0.16 pCi/g

C003-SS002-0024-01

GA-01-R Bi-212 160-13266-6 SO 15.4 3.85 5.75 pCi/g

GA-01-R Bi-214 160-13266-6 SO 120 12.6 0.81 J-, R, R pCi/g

GA-01-R Cesium-137 160-13266-6 SO -0.57 0.42 0.61 P, Q, U U pCi/g

GA-01-R K-40 160-13266-6 SO 18.1 5.86 4.77 pCi/g

GA-01-R Pb-210 160-13266-6 SO 99.7 17.7 14.4 pCi/g

GA-01-R Pb-214 160-13266-6 SO 129 13.5 1.11 J-, R, R pCi/g

GA-01-R Radium-226 160-13266-6 SO 165 31 11.8 J+, P, J pCi/g

GA-01-R Radium-228 160-13266-6 SO 1.24 1.17 1.8 P1, B+, J, J pCi/g

C003-SS003-2448-01

GA-01-R Ac-228 160-13266-8 SO 0.99 0.32 0.31 P1, J pCi/g

GA-01-R Bi-212 160-13266-8 SO 2.51 1.23 1.52 pCi/g
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GA-01-R Bi-214 160-13266-8 SO 13.2 1.48 0.24 J-, R, R pCi/g

GA-01-R Cesium-137 160-13266-8 SO -0.03 0.08 0.14 P, Q, U U pCi/g

GA-01-R K-40 160-13266-8 SO 14.6 2.44 1.26 pCi/g

GA-01-R Pb-210 160-13266-8 SO 13.5 4.55 4.58 pCi/g

GA-01-R Pb-212 160-13266-8 SO 0.95 0.32 0.31 P1, J pCi/g

GA-01-R Pb-214 160-13266-8 SO 15.3 1.68 0.25 J-, R, R pCi/g

GA-01-R Radium-226 160-13266-8 SO 19.1 4.83 3.58 J+, P, J pCi/g

GA-01-R Radium-228 160-13266-8 SO 0.99 0.32 0.31 P1, B+, J pCi/g

GA-01-R Tl-208 160-13266-8 SO 0.35 0.13 0.12 pCi/g

C004-SS001-1824-01

GA-01-R Ac-228 160-13266-10 SO 1.19 0.29 0.21 P1, J pCi/g

GA-01-R Bi-214 160-13266-10 SO 1.31 0.25 0.12 J-, R, R pCi/g

GA-01-R Cesium-137 160-13266-10 SO 0.23 0.09 0.07 P, J pCi/g

GA-01-R K-40 160-13266-10 SO 12.4 2.2 0.79 pCi/g

GA-01-R Pb-212 160-13266-10 SO 0.9 0.23 0.19 P1, J pCi/g

GA-01-R Pb-214 160-13266-10 SO 1.31 0.26 0.19 J-, R, R pCi/g

GA-01-R Radium-226 160-13266-10 SO 3.51 1.93 2.06 J+, P, J pCi/g

GA-01-R Radium-228 160-13266-10 SO 1.19 0.29 0.21 P1, B+, J pCi/g

GA-01-R Tl-208 160-13266-10 SO 0.2 0.09 0.12 pCi/g

LABQC

GA-01-R Americium-241 LCS 160-206991/ SO 100.4 10.6 1.22 pCi/g

GA-01-R Cesium-137 LCS 160-206991/ SO 30.4 3.24 0.25 P, pCi/g

GA-01-R Cesium-137 MB 160-206991/ SO 0 0.03 0.06 P, Q, U pCi/g

GA-01-R Cobalt-60 LCS 160-206991/ SO 18.77 1.94 0.1 pCi/g

GA-01-R Radium-226 MB 160-206991/ SO 0.01 0.51 0.94 J+, P, J1+, B+ pCi/g

GA-01-R Radium-228 MB 160-206991/ SO 0.05 0.05 0.09 P1, J1+, B+, J pCi/g
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Data Package #

Client Sample ID

METHOD ISOTOPE Lab Sample ID MATRIX Conc 2S MDC QUALIFIERS
FINAL 

QUALIFIER UNITS

160-13435-1

C001-SS001-0012-01

A-01-R Thorium-228 160-13435-1 SO 0.74 0.16 0.06 S+, B+, J pCi/g

A-01-R Thorium-230 160-13435-1 MS SO 7.03 0.77 0.05 S+, B+, J pCi/g

A-01-R Thorium-230 160-13435-1 MS SO 6.56 0.72 0.04 S+, B+, J pCi/g

A-01-R Thorium-230 160-13435-1 SO 2.08 0.31 0.04 S+, B+, J pCi/g

A-01-R Thorium-232 160-13435-1 SO 0.85 0.18 0.02 S+, J pCi/g

A-01-R Uranium-233/234 160-13435-1 MS SO 6.15 0.68 0.05 B+, J pCi/g

A-01-R Uranium-233/234 160-13435-1 MS SO 6.29 0.7 0.08 B+, J pCi/g

A-01-R Uranium-233/234 160-13435-1 SO 0.47 0.13 0.02 B+, J pCi/g

A-01-R Uranium-235/236 160-13435-1 MS SO 0.48 0.15 0.03 B+, J pCi/g

A-01-R Uranium-235/236 160-13435-1 MS SO 0.37 0.13 0.03 B+, J pCi/g

A-01-R Uranium-235/236 160-13435-1 SO 0.01 0.02 0.03 J1+, B+, Q, U U pCi/g

A-01-R Uranium-238 160-13435-1 MS SO 6.78 0.75 0.07 S, B+, J pCi/g

A-01-R Uranium-238 160-13435-1 SO 0.5 0.13 0.02 S, B+, J pCi/g

A-01-R Uranium-238 160-13435-1 MS SO 6.18 0.69 0.02 S, B+, J pCi/g

GA-01-R Ac-228 160-13435-1 SO 0.74 0.25 0.3 P1, J pCi/g

GA-01-R Ac-228 160-13435-1 DU SO 0.62 0.19 0.13 P1, J pCi/g

GA-01-R Bi-214 160-13435-1 DU SO 2.05 0.29 0.11 J-, R, R pCi/g

GA-01-R Bi-214 160-13435-1 SO 2.33 0.36 0.16 J-, R, R pCi/g

GA-01-R Cesium-137 160-13435-1 DU SO 0 0.04 0.07 P, Q, U U pCi/g

GA-01-R Cesium-137 160-13435-1 SO 0 0.06 0.11 P, Q, U U pCi/g

GA-01-R K-40 160-13435-1 DU SO 12.8 1.87 0.52 pCi/g

GA-01-R K-40 160-13435-1 SO 12.6 2.11 0.63 pCi/g

GA-01-R Pb-210 160-13435-1 DU SO 3.18 1.45 1.6 pCi/g

GA-01-R Pb-210 160-13435-1 SO 4.17 1.71 1.87 pCi/g
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METHOD ISOTOPE Lab Sample ID MATRIX Conc 2S MDC QUALIFIERS
FINAL 

QUALIFIER UNITS

GA-01-R Pb-212 160-13435-1 SO 0.57 0.15 0.14 J-, R, R pCi/g

GA-01-R Pb-212 160-13435-1 DU SO 0.57 0.13 0.11 J-, R, R pCi/g

GA-01-R Pb-214 160-13435-1 SO 2.37 0.35 0.17 J-, R, R pCi/g

GA-01-R Pb-214 160-13435-1 DU SO 2.3 0.31 0.13 J-, R, R pCi/g

GA-01-R Radium-226 160-13435-1 DU SO 5.7 1.8 1.5 P1, J+, P, B+, J pCi/g

GA-01-R Radium-226 160-13435-1 SO 6.83 2.2 1.8 P1, J+, P, B+, J pCi/g

GA-01-R Radium-228 160-13435-1 SO 0.74 0.25 0.3 P1, J pCi/g

GA-01-R Radium-228 160-13435-1 DU SO 0.62 0.19 0.13 P1, J pCi/g

GA-01-R Tl-208 160-13435-1 DU SO 0.24 0.06 0.05 J-, R, R pCi/g

GA-01-R Tl-208 160-13435-1 SO 0.21 0.08 0.08 J-, R, R pCi/g

C001-SS001-0012-02

A-01-R Thorium-228 160-13435-2 SO 1.01 0.2 0.07 S+, B+, J pCi/g

A-01-R Thorium-230 160-13435-2 SO 2.53 0.35 0.05 S+, B+, J pCi/g

A-01-R Thorium-232 160-13435-2 SO 0.89 0.18 0.04 S+, J pCi/g

A-01-R Uranium-233/234 160-13435-2 SO 0.45 0.13 0.07 B+, J pCi/g

A-01-R Uranium-235/236 160-13435-2 SO 0.04 0.04 0.05 J1+, B+, J, J pCi/g

A-01-R Uranium-238 160-13435-2 SO 0.57 0.14 0.06 S, B+, J pCi/g

GA-01-R Ac-228 160-13435-2 SO 1.21 0.27 0.14 P1, J pCi/g

GA-01-R Bi-214 160-13435-2 SO 2.49 0.36 0.16 J-, R, R pCi/g

GA-01-R Cesium-137 160-13435-2 SO 0.02 0.05 0.09 P, Q, U U pCi/g

GA-01-R K-40 160-13435-2 SO 10.3 1.71 0.8 pCi/g

GA-01-R Pb-210 160-13435-2 SO 3.6 1.81 2.01 pCi/g

GA-01-R Pb-212 160-13435-2 SO 1.26 0.22 0.12 J-, R, R pCi/g

GA-01-R Pb-214 160-13435-2 SO 2.96 0.38 0.17 J-, R, R pCi/g

GA-01-R Radium-226 160-13435-2 SO 5.75 1.98 1.77 P1, J+, P, B+, J pCi/g

GA-01-R Radium-228 160-13435-2 SO 1.21 0.27 0.14 P1, J pCi/g
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METHOD ISOTOPE Lab Sample ID MATRIX Conc 2S MDC QUALIFIERS
FINAL 

QUALIFIER UNITS

GA-01-R Tl-208 160-13435-2 SO 0.39 0.08 0.05 J-, R, R pCi/g

C001-SS002-0012-01

A-01-R Thorium-228 160-13435-3 SO 0.55 0.15 0.09 S+, B+, J pCi/g

A-01-R Thorium-230 160-13435-3 SO 0.73 0.17 0.04 S+, B+, J pCi/g

A-01-R Thorium-232 160-13435-3 SO 0.62 0.16 0.06 S+, J pCi/g

A-01-R Uranium-233/234 160-13435-3 SO 0.47 0.14 0.06 B+, J pCi/g

A-01-R Uranium-235/236 160-13435-3 SO 0.06 0.05 0.03 J1+, B+, J pCi/g

A-01-R Uranium-238 160-13435-3 SO 0.51 0.14 0.04 S, B+, J pCi/g

GA-01-R Ac-228 160-13435-3 SO 0.49 0.19 0.22 P1, J pCi/g

GA-01-R Bi-214 160-13435-3 SO 0.88 0.17 0.11 J-, R, R pCi/g

GA-01-R Cesium-137 160-13435-3 SO 0.01 0.04 0.07 P, Q, U U pCi/g

GA-01-R K-40 160-13435-3 SO 7.34 1.36 0.53 pCi/g

GA-01-R Pb-212 160-13435-3 SO 0.48 0.13 0.12 J-, R, R pCi/g

GA-01-R Pb-214 160-13435-3 SO 0.92 0.17 0.15 J-, R, R pCi/g

GA-01-R Radium-226 160-13435-3 SO 2.45 1.14 1.25 P1, J+, P, J1+ J pCi/g

GA-01-R Radium-228 160-13435-3 SO 0.49 0.19 0.22 P1, J pCi/g

GA-01-R Tl-208 160-13435-3 SO 0.18 0.06 0.05 J-, R, R pCi/g

C001-SS003-0012-01

A-01-R Thorium-228 160-13435-4 SO 0.75 0.18 0.09 S+, B+, J pCi/g

A-01-R Thorium-230 160-13435-4 SO 0.7 0.17 0.03 S+, B+, J pCi/g

A-01-R Thorium-232 160-13435-4 SO 0.69 0.16 0.04 S+, J pCi/g

A-01-R Uranium-233/234 160-13435-4 SO 0.4 0.12 0.05 B+, J pCi/g

A-01-R Uranium-235/236 160-13435-4 SO 0.04 0.04 0.06 J1+, B+, J, J pCi/g

A-01-R Uranium-238 160-13435-4 SO 0.37 0.12 0.06 S, B+, J pCi/g

GA-01-R Ac-228 160-13435-4 SO 0.38 0.18 0.32 P1, J pCi/g

GA-01-R Bi-214 160-13435-4 SO 0.76 0.17 0.1 J-, R, R pCi/g
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METHOD ISOTOPE Lab Sample ID MATRIX Conc 2S MDC QUALIFIERS
FINAL 

QUALIFIER UNITS

GA-01-R Cesium-137 160-13435-4 SO 0 0.06 0.11 P, Q, U U pCi/g

GA-01-R K-40 160-13435-4 SO 9.53 1.91 0.77 pCi/g

GA-01-R Pb-212 160-13435-4 SO 0.68 0.16 0.12 J-, R, R pCi/g

GA-01-R Pb-214 160-13435-4 SO 0.81 0.22 0.19 J-, R, R pCi/g

GA-01-R Radium-226 160-13435-4 SO 1.38 1.03 1.37 P1, J+, P, J1+ J pCi/g

GA-01-R Radium-228 160-13435-4 SO 0.38 0.18 0.32 P1, J pCi/g

GA-01-R Tl-208 160-13435-4 SO 0.15 0.07 0.1 J-, R, R pCi/g

LABQC

A-01-R Thorium-228 MB 160-206670/ LI 0.11 0.1 0.15 J1+, B+, J, pCi/L

A-01-R Thorium-228 MB 160-206728/ SO 0.09 0.06 0.08 S+, J1+, B+, pCi/g

A-01-R Thorium-230 MB 160-206670/ LI 0.05 0.07 0.1 J1+, B+, Q, J, pCi/L

A-01-R Thorium-230 LCS 160-206728/ SO 26.16 2.58 0.13 S+, B+, pCi/g

A-01-R Thorium-230 MB 160-206728/ SO 0.1 0.06 0.03 S+, J1+, B+, pCi/g

A-01-R Thorium-230 LCS 160-206670/ LI 7.81 0.96 0.12 B+, pCi/L

A-01-R Thorium-232 MB 160-206670/ LI -0.01 0.01 0.09 Q, U pCi/L

A-01-R Thorium-232 MB 160-206728/ SO 0.01 0.03 0.05 S+, Q, U pCi/g

A-01-R Uranium-233/234 MB 160-206674/ LI 0.06 0.07 0.11 J1+, B+, Q, J, pCi/L

A-01-R Uranium-233/234 LCS 160-206737/ SO 6.63 0.74 0.05 B+, pCi/g

A-01-R Uranium-233/234 LCS 160-206674/ LI 12.52 1.44 0.12 B+, pCi/L

A-01-R Uranium-233/234 MB 160-206737/ SO 0.03 0.03 0.05 J1+, B+, Q, J, pCi/g

A-01-R Uranium-235/236 MB 160-206674/ LI 0 0.01 0.06 J1+, B+, Q, U pCi/L

A-01-R Uranium-235/236 LCS 160-206674/ LI 0.99 0.32 0.13 B+, pCi/L

A-01-R Uranium-235/236 LCS 160-206737/ SO 0.26 0.11 0.03 B+, pCi/g

A-01-R Uranium-235/236 MB 160-206737/ SO 0.02 0.03 0.03 J1+, B+, Q, J, pCi/g

A-01-R Uranium-238 LCS 160-206737/ SO 6.22 0.7 0.04 S, B+, pCi/g

A-01-R Uranium-238 LCS 160-206674/ LI 12.48 1.43 0.12 B+, pCi/L
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FINAL 

QUALIFIER UNITS

A-01-R Uranium-238 MB 160-206674/ LI 0.01 0.04 0.1 J1+, B+, Q, U pCi/L

A-01-R Uranium-238 MB 160-206737/ SO 0.03 0.03 0.02 S, J1+, B+, pCi/g

GA-01-R Americium-241 LCS 160-206998/ SO 101.6 10.7 1.33 pCi/g

GA-01-R Americium-241 LCS 160-206697/ LI 13300 15400 457 pCi/L

GA-01-R Cesium-137 MB 160-206998/ SO -0.01 0.04 0.08 P, Q, U pCi/g

GA-01-R Cesium-137 LCS 160-206998/ SO 30.46 3.28 0.32 P, pCi/g

GA-01-R Cesium-137 LCS 160-206697/ LI 47380 4750 145 pCi/L

GA-01-R Cesium-137 MB 160-206697/ LI -0.57 7.9 14.8 Q, U pCi/L

GA-01-R Cobalt-60 LCS 160-206697/ LI 46270 4570 111 pCi/L

GA-01-R Cobalt-60 LCS 160-206998/ SO 19.04 1.99 0.07 pCi/g

GA-01-R Radium-226 MB 160-206998/ SO 0.74 0.73 1.15 P1, J+, P, J1+ pCi/g

GA-01-R Radium-228 MB 160-206998/ SO 0.02 0.05 0.24 P1, J1+, B+, pCi/g

RB-081815

A-01-R Thorium-228 160-13435-5 DU LI 0.09 0.12 0.21 J1+, B+, Q, U U pCi/L

A-01-R Thorium-228 160-13435-5 LI 0.14 0.12 0.15 J1+, B+, J, J pCi/L

A-01-R Thorium-230 160-13435-5 LI 0.1 0.09 0.11 J1+, B+, J, J pCi/L

A-01-R Thorium-230 160-13435-5 DU LI 0.13 0.11 0.13 J1+, B+, J pCi/L

A-01-R Thorium-232 160-13435-5 LI -0.01 0.02 0.12 Q, U U pCi/L

A-01-R Thorium-232 160-13435-5 DU LI -0.01 0.02 0.12 Q, U U pCi/L

A-01-R Uranium-233/234 160-13435-5 DU LI 0.03 0.07 0.14 J1+, B+, Q, U U pCi/L

A-01-R Uranium-233/234 160-13435-5 LI -0.01 0.01 0.09 J1+, B+, Q, U U pCi/L

A-01-R Uranium-235/236 160-13435-5 DU LI -0.01 0.02 0.14 Q, U U pCi/L

A-01-R Uranium-235/236 160-13435-5 LI -0.01 0.01 0.1 Q, U U pCi/L

A-01-R Uranium-238 160-13435-5 DU LI 0 0.04 0.12 Q, U U pCi/L

A-01-R Uranium-238 160-13435-5 LI 0.01 0.04 0.09 Q, U U pCi/L

GA-01-R Cesium-137 160-13435-5 LI -0.04 5.23 10.2 Q, U U pCi/L
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GA-01-R Cesium-137 160-13435-5 DU LI 0.15 5.26 9.84 Q, U U pCi/L

160-13435-2

C001-SS001-0012-01

GA-01-R Radium-226 160-13435-1 DU SO 3.51 0.49 0.15 P1, J pCi/g

GA-01-R Radium-226 160-13435-1 SO 3.43 0.47 0.16 P1, J pCi/g

C001-SS001-0012-02

GA-01-R Radium-226 160-13435-2 SO 3.64 0.46 0.12 P1, J pCi/g

C001-SS002-0012-01

GA-01-R Radium-226 160-13435-3 SO 1.07 0.19 0.08 P1, J pCi/g

C001-SS003-0012-01

GA-01-R Radium-226 160-13435-4 SO 0.92 0.19 0.14 P1, J pCi/g

LABQC

9315 Radium-226 MB 160-206678/ LI 0.02 0.04 0.07 Q, U pCi/L

9315 Radium-226 LCS 160-206678/ LI 11.62 1.13 0.08 pCi/L

9320 Radium-228 MB 160-206681/ LI -0.01 0.19 0.33 Q, U pCi/L

9320 Radium-228 LCS 160-206681/ LI 2.67 0.43 0.32 pCi/L

GA-01-R Americium-241 LCS 160-206992/ SO 98.76 10.4 1.04 pCi/g

GA-01-R Cesium-137 LCS 160-206992/ SO 30.95 3.31 0.27 pCi/g

GA-01-R Cobalt-60 LCS 160-206992/ SO 19 1.97 0.08 pCi/g

GA-01-R Radium-226 MB 160-206992/ SO -0.05 0.37 0.17 P1, Q, U pCi/g

RB-081815

9315 Radium-226 160-13435-5 DU LI 0.01 0.04 0.08 Q, U U pCi/L

9315 Radium-226 160-13435-5 LI 0.05 0.05 0.08 J, J pCi/L

9320 Radium-228 160-13435-5 DU LI 0.18 0.22 0.35 J, J pCi/L

9320 Radium-228 160-13435-5 LI 0.15 0.19 0.31 Q, U U pCi/L
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Qualifier Explanation

   See section 3 of the memo DCN: RST3-02-F-0072
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Radiological Data Verification/Validation Checklist 

Site Name:_Canadain Uranium and Radium Corporation Ste ____  Analytical Laboratory _____________ TestAmerica Laboratories 

Case Number_______TDD: TO-0006-0053  _________________  Reviewer _____________ Rick Haaker, CHP, CIH __  Date __________________ January 16, 2016  

Part 1 - Sample Handling and Analysis Evaluation 

MARLAP 
Criteria Yes No NA Comments 

Ref. 

8.5.1.1 Sample Descriptors - Each sample has a unique ID 
code which is cross-reference to unique Lab ID X       

8.5.1.2 Aliquant Size - amount of sample used in analysis 
provided X       

8.5.1.3 Dates of sample collection, sample prep and sample 
analysis provided X       

8.5.1.4 Samples properly preserved X    

8.5.1.5 Each analytical result linked to instrument/detector X       

8.5.1.6 Traceability of standards and reference materials 
provided X       

8.5.1.7 QC samples analyzed X      

8.5.1.8 Yield (chemical separation, carrier and/or 
radiotracer) within acceptable ranges X      

8.5.1.9 Self-absorption curve provided X     Curves provided for Ra-226 & Ra-228 by gas flow proportional counting. 

8.5.1.10 Efficiency, calibration curves and instrument 
background information provided X       

8.5.1.11 Spectrometry resolution data provided X       

8.5.1.12 Dilution factors and corrections factors addressed 
and documentation provided. X     Provided in data packages but not reviewed in detail by the validator. 

8.5.1.13 Count Time for each sample, QC analysis and 
instrument background provided X       

8.5.1.14 

For each measurement:         

1)      Measurement uncertainty reported X       

2)      Analyte MDC reported X       

3)      Appropriate units used X       

 

* Covers Test America Data Packages: 160-13266-1, 160-13266-2, 160-13266-3, 160-13435-1, 160-13435-2 
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MARLAP Criteria Yes No NA Comments Ref. 

8.5.2.1 Method Blanks analyzed and no detected 
concentration/activity found   X   

See section 6A of the validation report for detections in the 
method blanks. 

8.5.2.2 Laboratory Control Samples analyzed and within 
acceptable ranges X       

8.5.2.3 Laboratory replicates analyzed and within control limits X       

8.5.2.4 Matrix Spikes/Matrix Spike Duplicate analyzed and 
within established criteria X   

Matrix spikes were analyzed. MS duplicates were 
analyzed for solids as required by the field sampling plan. 
See section 6D of report for details of poorly performing 
spikes. 

8.5.3.1 Test of detection information (critical value) provided.     X 

The MDC was provided based on alpha  = beta = 0.05. 
The critical value was not required by QAPP. The critical 
level can be approximated as 50% of the MDC. It can be 
calculated from the data provided in the package. 

8.5.3.2 Detection Capability: 

 X  

The required MDC for radium-226 by gamma 
spectroscopy utilizing the 186 kev line did not always 
meet the required detection limit of 1 pCi/g.  This analysis 
was requested for a quick radium-226 estimate.  

  
Required Minimum Detectable Concentration (RMDC) 
less than the Minimum Detectable Concentration (MDC) 
for each analyte 

   
   

8.5.3.3 

Uncertainty 

    

 

No precision criteria was recognized in the QAPP for 
individual analytical results. Such samples would have 
received a final qualifier of J or U, depending on whether 
the critical level was exceeded, however.  

1.       Laboratory’s combined standard 
uncertainty at concentrations lower that the action level 
less than required method uncertainty (expressed in 
concentration units) 

X 

2.      Laboratory’s relative combined standard 
uncertainty at concentrations above the action level less 
than required relative method uncertainty (express as a 
percent) 

X 

 

 

 

Part 2 - Quality Control 

Additional Comments: Lead-214 and bismuth-214 determined on aliquots having 10-days of ingrowth, or less, by gamma spectroscopy have a low bias and were rejected. 
Rinse blanks had detected activity, see section 6F for additional detail.  
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Definitions/Glossary
TestAmerica Job ID: 160-13266-2Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334

Qualifiers

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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CASE NARRATIVE

Client: Weston Solutions, Inc.

Project: EPA RST2 - RFP No. 334

Report Number: 160-13266-2

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 
application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any 
exceptions to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without 
the written approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 
solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
The samples were received on 08/08/2015; the samples arrived in good condition, properly preserved and on ice.  The temperatures of 
the 2 coolers at receipt time were 2.2º C and 3.0º C.

RADIUM 226 (21 DAY INGROWTH)
Sample RB-080515 (160-13266-7) was analyzed for Radium 226 (21 day ingrowth) in accordance with SW- 846 Method 9315. The 
samples were prepared on 08/11/2015 and analyzed on 09/02/2015. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-228 (GFPC)
Sample RB-080515 (160-13266-7) was analyzed for Radium-228 (GFPC) in accordance with SW-846 Method 9320. The samples were 
prepared on 08/11/2015 and analyzed on 08/26/2015. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 BY GAMMA SPEC (21 DAY INGROWTH)
Samples C002-SS001-2448-01 (160-13266-1), C002-SS002-2448-01 (160-13266-2), C002-SS003-2448-01 (160-13266-3), 
C003-SS001-2448-01 (160-13266-4), C003-SS001-2448-02 (160-13266-5), C003-SS002-0024-01 (160-13266-6), C003-SS003-2448-01 
(160-13266-8), C002-TRENCH-0036-01 (160-13266-9) and C004-SS001-1824-01 (160-13266-10) were analyzed for Radium-226 by 
gamma spec (21 day ingrowth) in accordance with EPA GA_01_R. The samples were dried on 08/10/2015, prepared on 08/12/2015 and 
analyzed on 09/02/2015. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

09/03/2015Page 5 of 762



Client Sample Results
TestAmerica Job ID: 160-13266-2Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334

Lab Sample ID: 160-13266-1Client Sample ID: C002-SS001-2448-01
Matrix: SolidDate Collected: 08/05/15 10:50

Date Received: 08/08/15 08:10

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.86

(2σ+/-)

0.360

(2σ+/-)

109/02/15 06:5908/12/15 14:12pCi/g0.1991.00

RL MDC

0.304

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 160-13266-2Client Sample ID: C002-SS002-2448-01
Matrix: SolidDate Collected: 08/05/15 11:40

Date Received: 08/08/15 08:10

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.45

(2σ+/-)

0.252

(2σ+/-)

109/02/15 07:0008/12/15 14:12pCi/g0.1121.00

RL MDC

0.202

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 160-13266-3Client Sample ID: C002-SS003-2448-01
Matrix: SolidDate Collected: 08/05/15 12:10

Date Received: 08/08/15 08:10

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 9.84

(2σ+/-)

1.20

(2σ+/-)

109/02/15 07:0108/12/15 14:12pCi/g0.2551.00

RL MDC

0.631

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 160-13266-4Client Sample ID: C003-SS001-2448-01
Matrix: SolidDate Collected: 08/05/15 14:10

Date Received: 08/08/15 08:10

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 10.3

(2σ+/-)

1.19

(2σ+/-)

109/02/15 06:5808/12/15 14:12pCi/g0.2281.00

RL MDC

0.511

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 160-13266-5Client Sample ID: C003-SS001-2448-02
Matrix: SolidDate Collected: 08/05/15 14:12

Date Received: 08/08/15 08:10

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 11.3

(2σ+/-)

1.33

(2σ+/-)

109/02/15 07:3108/12/15 14:12pCi/g0.3061.00

RL MDC

0.634

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-13266-2Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334

Lab Sample ID: 160-13266-6Client Sample ID: C003-SS002-0024-01
Matrix: SolidDate Collected: 08/05/15 14:55

Date Received: 08/08/15 08:10

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 129

(2σ+/-)

13.6

(2σ+/-)

109/02/15 07:3208/12/15 14:12pCi/g0.6991.00

RL MDC

1.94

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 160-13266-7Client Sample ID: RB-080515
Matrix: WaterDate Collected: 08/05/15 15:00

Date Received: 08/08/15 08:10

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.0623 U

(2σ+/-)

0.0665

(2σ+/-)

109/02/15 06:4408/11/15 11:00pCi/L0.1081.00

RL MDC

0.0663

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

08/11/15 11:00 09/02/15 06:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

105

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.117 U

(2σ+/-)

0.222

(2σ+/-)

108/26/15 11:1908/11/15 11:23pCi/L0.3761.00

RL MDC

0.222

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

08/11/15 11:23 08/26/15 11:19 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

105

Y Carrier 40 - 110 08/11/15 11:23 08/26/15 11:19 188.6

Lab Sample ID: 160-13266-8Client Sample ID: C003-SS003-2448-01
Matrix: SolidDate Collected: 08/05/15 15:15

Date Received: 08/08/15 08:10

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 15.1

(2σ+/-)

1.75

(2σ+/-)

109/02/15 07:3708/12/15 14:12pCi/g0.3561.00

RL MDC

0.766

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 160-13266-9Client Sample ID: C002-TRENCH-0036-01
Matrix: SolidDate Collected: 08/05/15 15:30

Date Received: 08/08/15 08:10

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 10.4

(2σ+/-)

1.21

(2σ+/-)

109/02/15 07:3608/12/15 14:12pCi/g0.2191.00

RL MDC

0.546

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-13266-2Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334

Lab Sample ID: 160-13266-10Client Sample ID: C004-SS001-1824-01
Matrix: SolidDate Collected: 08/07/15 08:15

Date Received: 08/08/15 08:10

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.59

(2σ+/-)

0.292

(2σ+/-)

109/02/15 07:3408/12/15 14:12pCi/g0.1611.00

RL MDC

0.241

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

TestAmerica St. Louis
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Tracer/Carrier Summary
TestAmerica Job ID: 160-13266-2Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334

Method: 9315 - Radium-226 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110)

Ba

105160-13266-7

P�✁✂�✄☎ ✆✝�✞✟ ✠✡✂✂�☛☎☞✄✂� ✌✝✍✝☎✎✏

RB-080515

93.2LCS 160-204925/2-A Lab Control Sample

98.8MB 160-204925/1-A ▼✑✒✓✔✕ ✖✗✘✙✚

Tracer/Carrier Legend

✖✘ ❇ ✖✘ ✛✘✜✜✢✑✜

Method: 9320 - Radium-228 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110) (40-110)

Ba Y

105 88.6160-13266-7

Percent Yield (Acceptance Limits)

RB-080515

93.2 89.0LCS 160-204941/2-A Lab Control Sample

98.8 89.0MB 160-204941/1-A ▼✑✒✓✔✕ ✖✗✘✙✚

Tracer/Carrier Legend

✖✘ ❇ ✖✘ ✛✘✜✜✢✑✜

❨ ❇ ❨ ✛✘✜✜✢✑✜

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-13266-2Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334

Method: 9315 - Radium-226 (GFPC)

❈✣✤✥✦✧ ★✩✪✫✣✥ ✬✭✮ ✯✥✧✰✱✲ ✳✣✩✦✴▲✩✵ ★✩✪✫✣✥ ✬✭✮ ✯✳ ✶✷✸✹✺✸✻✼✺✽✾✶✹✿

Matrix: Water Prep Type: Total/NA

Analysis Batch: 209120 ❀❁✥✫ ✳✩✧❂✰✮ ✺✸✻✼✺✽

Radium-226

Analyte

U 109/02/15 06:3708/11/15 10:41pCi/L0.0817

MDC

1.00

RL

0.04310.0431

(2σ❃❄❅❆ (2σ❃❄❅❆

MB

0.005908

MB

Dil FacPrepared ❉❊❋●❍■❏❑❯❊◆❖Result ◗❘❋●◆❙◆❏❚

❯❊❱❏❚❖❲

Count

❯❊❱❏❚❖❲

Total

Carrier

Ba Carrier 40 - 110 08/11/15 10:41 09/02/15 06:37 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

98.8

MB MB

Client Sample ID: Lab Control Sample▲✩✵ ★✩✪✫✣✥ ✬✭✮ ▲❈★ ✶✷✸✹✺✸✻✼✺✽✾✺✹✿

Matrix: Water Prep Type: Total/NA

Analysis Batch: 209120 ❀❁✥✫ ✳✩✧❂✰✮ ✺✸✻✼✺✽

Radium-226

Analyte

137-6810411.5611.2 1.14 1.00 0.0794

RL MDC(2σ❃❄❅❆

LCS LCS

pCi/L

❯❊◆❖Result ◗❘❋● ❳❩❏❱Added

❬❭◆❪❏

Limits

❳❩❏❱❲❯❊❱❏❚❖❲

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

93.2

LCS

Method: 9320 - Radium-228 (GFPC)

❈✣✤✥✦✧ ★✩✪✫✣✥ ✬✭✮ ✯✥✧✰✱✲ ✳✣✩✦✴▲✩✵ ★✩✪✫✣✥ ✬✭✮ ✯✳ ✶✷✸✹✺✸✻✼✻✶✾✶✹✿

Matrix: Water Prep Type: Total/NA

✿✦✩✣❫❴✤❴ ✳✩✧❂✰✮ ✺✸❵✼✺✸ Prep Batch: 204941

Radium-228

Analyte

U 108/26/15 11:2108/11/15 11:23pCi/L0.359

MDC

1.00

RL

0.2140.214

(2σ❃❄❅❆ (2σ❃❄❅❆

MB

0.1404

MB

Dil FacPrepared ❉❊❋●❍■❏❑❯❊◆❖Result ◗❘❋●◆❙◆❏❚

❯❊❱❏❚❖❲

Count

❯❊❱❏❚❖❲

Total

Carrier

Ba Carrier 40 - 110 08/11/15 11:23 08/26/15 11:21 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

98.8

MB MB

08/11/15 11:23 08/26/15 11:21 1Y Carrier 89.0 40 - 110

Client Sample ID: Lab Control Sample▲✩✵ ★✩✪✫✣✥ ✬✭✮ ▲❈★ ✶✷✸✹✺✸✻✼✻✶✾✺✹✿

Matrix: Water Prep Type: Total/NA

✿✦✩✣❫❴✤❴ ✳✩✧❂✰✮ ✺✸❵✼✺✸ Prep Batch: 204941

Radium-228

Analyte

140-56882.9213.31 0.471 1.00 0.345

RL MDC(2σ❃❄❅❆

LCS LCS

pCi/L

❯❊◆❖Result ◗❘❋● ❳❩❏❱Added

❬❭◆❪❏

Limits

❳❩❏❱❲❯❊❱❏❚❖❲

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

93.2

LCS

Y Carrier 89.0 40 - 110

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-13266-2Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

❛❜❝❞❡❢ ❣❤✐❥❜❞ ❦❧♠ ♥❞❢♦♣q r❜❤❡st❤✉ ❣❤✐❥❜❞ ❦❧♠ ♥r ✈✇①②③①④③⑤⑥⑦✈②⑧

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 209099 ⑨⑩❞❥ r❤❢❶♦♠ ③①④③⑤⑥

Radium-226

Analyte

U 109/02/15 07:3008/12/15 14:12pCi/g0.188

MDC

1.00

RL

0.1340.134

(2σ❷❸❹❺ (2σ❷❸❹❺

MB

-0.01030

MB

Dil FacPrepared ❻❼❽❾❿➀➁➂➃❼➄➅Result ➆➇❽❾➄➈➄➁➉

➃❼➊➁➉➅➋

Count

➃❼➊➁➉➅➋

Total

Client Sample ID: Lab Control Samplet❤✉ ❣❤✐❥❜❞ ❦❧♠ t❛❣ ✈✇①②③①④③⑤⑥⑦③②⑧

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 209098 ⑨⑩❞❥ r❤❢❶♦♠ ③①④③⑤⑥

Americium-241

Analyte

116-8710198.1997.2 10.3 1.14

RL MDC(2σ❷❸❹❺

LCS LCS

pCi/g

➃❼➄➅Result ➆➇❽❾ ➌➍➁➊Added

➎➏➄➐➁

Limits

➌➍➁➊➋➃❼➊➁➉➅➋

Total

Cesium-137 30.2 30.63 3.26 0.264 pCi/g 101 87 - 120

Cobalt-60 19.0 19.04 1.96 0.0953 pCi/g 100 87 - 115

Client Sample ID: C003-SS001-2448-01t❤✉ ❣❤✐❥❜❞ ❦❧♠ ✈✇①②✈⑤③✇✇②➑ ❧➒

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 209102 ⑨⑩❞❥ r❤❢❶♦♠ ③①④③⑤⑥

Radium-226

Analyte

10.0810.5210.3 1.28 1.00 0.330

RL MDC(2σ❷❸❹❺

➓➃ ➓➃

pCi/g

➃❼➄➅Result ➆➇❽❾ LimitResult

Sample Sample

➆➇❽❾

➃❼➊➁➉➅➋

Total

➍➔➍

➍➔➍

TestAmerica St. Louis
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QC Association Summary
TestAmerica Job ID: 160-13266-2Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334

Rad

Leach Batch: 204744

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-13266-1 C002-SS001-2448-01 Total/NA

Solid Dry and Grind160-13266-2 C002-SS002-2448-01 Total/NA

Solid Dry and Grind160-13266-3 C002-SS003-2448-01 Total/NA

Solid Dry and Grind160-13266-4 C003-SS001-2448-01 Total/NA

Solid Dry and Grind→➣↔↕→➙➛➣➣↕➜ ➝➞ C003-SS001-2448-01 Total/NA

Solid Dry and Grind160-13266-5 C003-SS001-2448-02 Total/NA

Solid Dry and Grind160-13266-6 C003-SS002-0024-01 Total/NA

Solid Dry and Grind160-13266-8 C003-SS003-2448-01 Total/NA

Solid Dry and Grind160-13266-9 C002-TRENCH-0036-01 Total/NA

Solid Dry and Grind160-13266-10 C004-SS001-1824-01 Total/NA

Prep Batch: 204925

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep-21160-13266-7 RB-080515 Total/NA

Water PrecSep-21LCS 160-204925/2-A Lab Control Sample Total/NA

Water PrecSep-21MB 160-204925/1-A ➟➠➡➢➤➥ ➦➧➨➩➫ Total/NA

Prep Batch: 204941

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep_0160-13266-7 RB-080515 Total/NA

Water PrecSep_0LCS 160-204941/2-A Lab Control Sample Total/NA

Water PrecSep_0MB 160-204941/1-A ➟➠➡➢➤➥ ➦➧➨➩➫ Total/NA

Prep Batch: 205239

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 204744160-13266-1 C002-SS001-2448-01 Total/NA

Solid Fill_Geo-21 204744160-13266-2 C002-SS002-2448-01 Total/NA

Solid Fill_Geo-21 204744160-13266-3 C002-SS003-2448-01 Total/NA

Solid Fill_Geo-21 204744160-13266-4 C003-SS001-2448-01 Total/NA

Solid Fill_Geo-21 204744→➣↔↕→➙➛➣➣↕➜ ➝➞ C003-SS001-2448-01 Total/NA

Solid Fill_Geo-21 204744160-13266-5 C003-SS001-2448-02 Total/NA

Solid Fill_Geo-21 204744160-13266-6 C003-SS002-0024-01 Total/NA

Solid Fill_Geo-21 204744160-13266-8 C003-SS003-2448-01 Total/NA

Solid Fill_Geo-21 204744160-13266-9 C002-TRENCH-0036-01 Total/NA

Solid Fill_Geo-21 204744160-13266-10 C004-SS001-1824-01 Total/NA

Solid Fill_Geo-21LCS 160-205239/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21MB 160-205239/1-A ➟➠➡➢➤➥ ➦➧➨➩➫ Total/NA

Analysis Batch: 177223

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

➭➯➲➳➵➸➞➟➺➳➻➺➦➼ →➣↔↕→➽➽➛➛➙➾→ ➺➳➻

➭➯➲➳➵➸➞➟➺➳➻➺➦➼ →➣↔↕→➽➽➛➛➙➾➛ ➺➳➻

➭➯➲➳➵➸➞➟➺➳➻➺➦➼ →➣↔↕→➽➽➛➛➙➾➙ ➺➳➻

Analysis Batch: 181823

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

➭➯➲➳➵➸➞➟➺➳➻➚➺➣ →➣↔↕→➪→➪➛➙➾→ ➺➳➻

TestAmerica St. Louis
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Lab Chronicle
➶➹➘➴➷➬➮ ➱➴✃➬❐➷ ❒❐➹❮➬➘❐➷✃❰ Ï➷ÐÑ Ò➴✃➬ÓÔ➴Õ➘ÐÖ ×❐Ø ÏÙ➮ ÚÛÜÝÚÞßÛÛÝß

àÕ❐á➴Ð➬â❒➘➬➴➮ ãàÓ ä❒Òß Ý äåà æ❐Ñ ÞÞç

Client Sample ID: C002-SS001-2448-01 Lab Sample ID: 160-13266-1
Matrix: SolidDate Collected: 08/05/15 10:50

Date Received: 08/08/15 08:10

Leach Dry and Grind èéêëèêëì ëíîèí MFM204744 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 205239 èéêëïêëì ëíîëï R1S TAL SLTotal/NA

Analysis GA-01-R 1 209105 èðêèïêëì èñîìð ALS TAL SLTotal/NA

Client Sample ID: C002-SS002-2448-01 Lab Sample ID: 160-13266-2
Matrix: SolidDate Collected: 08/05/15 11:40

Date Received: 08/08/15 08:10

Leach Dry and Grind èéêëèêëì ëíîèí MFM204744 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 205239 èéêëïêëì ëíîëï R1S TAL SLTotal/NA

Analysis GA-01-R 1 209104 èðêèïêëì èòîèè ALS TAL SLTotal/NA

Client Sample ID: C002-SS003-2448-01 Lab Sample ID: 160-13266-3
Matrix: SolidDate Collected: 08/05/15 12:10

Date Received: 08/08/15 08:10

Leach Dry and Grind èéêëèêëì ëíîèí MFM204744 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 205239 èéêëïêëì ëíîëï R1S TAL SLTotal/NA

Analysis GA-01-R 1 209102 èðêèïêëì èòîèë ALS TAL SLTotal/NA

Client Sample ID: C003-SS001-2448-01 Lab Sample ID: 160-13266-4
Matrix: SolidDate Collected: 08/05/15 14:10

Date Received: 08/08/15 08:10

Leach Dry and Grind èéêëèêëì ëíîèí MFM204744 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 205239 èéêëïêëì ëíîëï R1S TAL SLTotal/NA

Analysis GA-01-R 1 209103 èðêèïêëì èñîìé ALS TAL SLTotal/NA

Client Sample ID: C003-SS001-2448-02 Lab Sample ID: 160-13266-5
Matrix: SolidDate Collected: 08/05/15 14:12

Date Received: 08/08/15 08:10

Leach Dry and Grind èéêëèêëì ëíîèí MFM204744 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 205239 èéêëïêëì ëíîëï R1S TAL SLTotal/NA

Analysis GA-01-R 1 209097 èðêèïêëì èòîóë ALS TAL SLTotal/NA

TestAmerica St. Louis
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ôõö÷ø ùúûüýþ ÿþ▲þ÷ü� ✁✂þ▲✄ý÷☎�

❈✆✝✞✟✠✡ ☛✞☞✠✌✟ ✍✌✆✎✠✝✌✟☞✏ ✑✟✒✓ ❏✌✔ ✕✎✖✔✞✗✡ ✘✙✚✛✘✜✢✙✙✛✢

✣✤✥✦✧ ★✩✪✫✬✭✮ ✯✰✱✲✲

◗✩✬✳✴✦✤✧ ❆✧✳✵✬✭ Comment

✶✭✬✷✴✤✭✮ ✸✷✧✦✬✹✳✺ ✻✭✦✷✧ ✼

✣✦✳✴ ✽✤✩✭✾✬✮ ✿✬✳✴❆✪✬✭✦✾✷ ✽✴❀ ✣✤✩✦✳

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

✿✬✳✴❆✪✬✭✦✾✷ ✽✴❀ ✣✤✩✦✳ 09/03/2015Page 762 of 762



ANALYTICAL REPORT

Job Number: 160-13266-3

Job Description: EPA RST2 - RFP No. 334

For:
Weston Solutions, Inc.

1090 King Georges Post Road, Suite 201
Edison, NJ  08837

Attention: Ms. Smita Sumbaly

_____________________________________________

Approved for release.

Rhonda E Ridenhower

Manager of Project Management

8/25/2015 1:17 PM

Rhonda E Ridenhower, Manager of Project Management
13715 Rider Trail North, Earth City, MO, 63045

rhonda.ridenhower@testamericainc.com
08/25/2015  

The test results in this report meet NELAP requirements for parameters for which accreditation is required or available.
Any exceptions to the NELAP requirements are noted. Results pertain only to samples listed in this report.  Pursuant to
NELAP, this report shall not be reproduced, except in full, without the written approval of the laboratory. This report is
confidential and is intended for the sole use of TestAmerica and its client.  All questions regarding this report should be
directed to the TestAmerica Project Manager.

Louisiana Lab Certification ID (Non-Potable, Solid/Haz. Material): 106151
Florida Lab Certification ID (Drinking Water): E87689.

TestAmerica Laboratories, Inc.

TestAmerica St. Louis   13715 Rider Trail North, Earth City, MO  63045

Tel (314) 298-8566  Fax (314) 298-8757 www.testamericainc.com
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Definitions/Glossary
❚❁❂❃❄❅❁❇❉❊❋ ●❍■ ❑▼◆ ❖P❘❙❖❯❱PP❙❯❲❳❉❁❨❃◆ ❩❁❂❃❍❨ ❬❍❳❭❃❉❍❨❂❪ ❑❨❊❫

❴❇❍❵❁❊❃❛❬❉❃❁◆ ❜❴❄ ❝❬❚❱ ❙ ❝❞❴ ❡❍❫ ❯❯❢

Qualifiers

Rad

Qualifier Description

❣ Result is less than the sample detection limit.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

↕ ❤✐❥❦❧♠ ♥♦♠❧♣ ❦q❧ rsr t✉✈♥✇♦ ❦✉ ♠❧❥✐①♦②❦❧ ❦q②❦ ❦q❧ ♣❧❥♥✈❦ ✐❥ ♣❧③✉♣❦❧♠ ✉♦ ② ♠♣④ ⑤❧✐①q❦ ⑥②❥✐❥

Abbreviation

⑦⑧ Percent Recovery

⑨⑩❤ ⑨✉♦❦②✐♦❥ ⑩♣❧❧ ❤✐❶♥✐♠

CNF ⑨✉♦❦②✐♦❥ ♦✉ ⑩♣❧❧ ❤✐❶♥✐♠

s❷⑧ Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

s❤❸ ⑧❹❸ ⑧❷❸ ❺❻ ❺♦♠✐t②❦❧❥ ② s✐✈♥❦✐✉♦❸ ⑧❧❼②♦②✈④❥✐❥❸ ⑧❧❼❧❽❦♣②t❦✐✉♦❸ ✉♣ ②♠♠✐❦✐✉♦②✈ ❺♦✐❦✐②✈ ✇❧❦②✈❥❾②♦✐✉♦ ②♦②✈④❥✐❥ ✉❿ ❦q❧ ❥②✇③✈❧

s❤⑨ Decision level concentration

MDA Minimum detectable activity

❷s❤ ❷❥❦✐✇②❦❧♠ s❧❦❧t❦✐✉♦ ❤✐✇✐❦

MDC Minimum detectable concentration

➀s❤ ➀❧❦q✉♠ s❧❦❧t❦✐✉♦ ❤✐✇✐❦

➀❤ ➀✐♦✐✇♥✇ ❤❧➁❧✈ ➂s✐✉❽✐♦➃

NC Not Calculated

ND ❻✉❦ ♠❧❦❧t❦❧♠ ②❦ ❦q❧ ♣❧③✉♣❦✐♦① ✈✐✇✐❦ ➂✉♣ ➀s❤ ✉♣ ❷s❤ ✐❿ ❥q✉⑤♦➃

➄➅❤ ➄♣②t❦✐t②✈ ➅♥②♦❦✐❦②❦✐✉♦ ❤✐✇✐❦

➅⑨ ➅♥②✈✐❦④ ⑨✉♦❦♣✉✈

⑧❷⑧ Relative error ratio

⑧❤ ⑧❧③✉♣❦✐♦① ❤✐✇✐❦ ✉♣ ⑧❧❶♥❧❥❦❧♠ ❤✐✇✐❦ ➂⑧②♠✐✉tq❧✇✐❥❦♣④➃

RPD Relative Percent Difference, a measure of the relative difference between two points

➆❷⑩ ➆✉❽✐t✐❦④ ❷❶♥✐➁②✈❧♦❦ ⑩②t❦✉♣ ➂s✐✉❽✐♦➃

➆❷➅ ➆✉❽✐t✐❦④ ❷❶♥✐➁②✈❧♦❦ ➅♥✉❦✐❧♦❦ ➂s✐✉❽✐♦➃

❚❁❂❃❄❅❁❇❉❊❋ ❬❃❫ ➇❍❭❉❂
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CASE NARRATIVE

Client: Weston Solutions, Inc.

Project: EPA RST2 - RFP No. 334

Report Number: 160-13266-3

➈➉➊➋ ➊➋➌ ➌➍➎➌➏➊➉➐➑➒ ➑➐➊➌➓ ➔➒ →➣➔↔➒ ➐➙ →➐➐➊➑➐➊➌➒➛ ➒➊➔➑➓➔➙➓ ➔➑➔➣➜➊➉➎➔➣ ➏➙➐➊➐➎➐➣➒ ➝➌➙➌ →➐➣➣➐➝➌➓ ➉➑ ➊➋➌ ➔➑➔➣➜➒➉➒ ➐→ ➊➋➌ ➒➔➞➏➣➌➒ ➔➑➓ ➑➐
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
➣➉➞➉➊➒➛ ➝➉➊➋ ➔➑➜ ➌➍➎➌➏➊➉➐➑➒ ➑➐➊➌➓ ➟➌➣➐➝➠ ➡➔➎➋ ➒➔➞➏➣➌ ➝➔➒ ➔➑➔➣➜➢➌➓ ➊➐ ➔➎➋➉➌➤➌ ➊➋➌ ➣➐➝➌➒➊ ➏➐➒➒➉➟➣➌ ➙➌➏➐➙➊➉➑↔ ➣➉➞➉➊ ➝➉➊➋➉➑ ➊➋➌ ➎➐➑➒➊➙➔➉➑➊➒ ➐→
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
➊➋➌ ➙➌➏➐➙➊➉➑↔ ➣➉➞➉➊➒ ➔➙➌ ➔➓➥➦➒➊➌➓ ➙➌➣➔➊➉➤➌ ➊➐ ➊➋➌ ➓➉➣➦➊➉➐➑ ➙➌➧➦➉➙➌➓➠

➨➌➒➊➩➞➌➙➉➎➔ ➫➊➠ ➭➐➦➉➒ ➔➊➊➌➒➊➒ ➊➐ ➊➋➌ ➤➔➣➉➓➉➊➜ ➐→ ➊➋➌ ➣➔➟➐➙➔➊➐➙➜ ➓➔➊➔ ↔➌➑➌➙➔➊➌➓ ➟➜ ➨➌➒➊➩➞➌➙➉➎➔ →➔➎➉➣➉➊➉➌➒ ➙➌➏➐➙➊➌➓ ➋➌➙➌➉➑➠ ➩➣➣ ➔➑➔➣➜➒➌➒
➏➌➙→➐➙➞➌➓ ➟➜ ➨➌➒➊➩➞➌➙➉➎➔ →➔➎➉➣➉➊➉➌➒ ➝➌➙➌ ➓➐➑➌ ➦➒➉➑↔ ➌➒➊➔➟➣➉➒➋➌➓ ➣➔➟➐➙➔➊➐➙➜ ➫➯➲➒ ➊➋➔➊ ➉➑➎➐➙➏➐➙➔➊➌ ➳➩➵➳➸ ➏➙➐➎➌➓➦➙➌➒ ➓➌➒➎➙➉➟➌➓ ➉➑ ➊➋➌
➔➏➏➣➉➎➔➊➉➐➑ ➞➌➊➋➐➓➒➠ ➨➌➒➊➩➞➌➙➉➎➔➺➒ ➐➏➌➙➔➊➉➐➑➒ ↔➙➐➦➏➒ ➋➔➤➌ ➙➌➤➉➌➝➌➓ ➊➋➌ ➓➔➊➔ →➐➙ ➎➐➞➏➣➉➔➑➎➌ ➝➉➊➋ ➊➋➌ ➣➔➟➐➙➔➊➐➙➜ ➳➩➵➳➸ ➏➣➔➑➛ ➔➑➓ ➓➔➊➔
have been found to be compliant with laboratory protocols unless otherwise noted below.

➨➋➌ ➊➌➒➊ ➙➌➒➦➣➊➒ ➉➑ ➊➋➉➒ ➙➌➏➐➙➊ ➞➌➌➊ ➔➣➣ ➻➡➭➩➲ ➙➌➧➦➉➙➌➞➌➑➊➒ →➐➙ ➏➔➙➔➞➌➊➌➙➒ →➐➙ ➝➋➉➎➋ ➔➎➎➙➌➓➉➊➔➊➉➐➑ ➉➒ ➙➌➧➦➉➙➌➓ ➐➙ ➔➤➔➉➣➔➟➣➌➠ ➩➑➜
➌➍➎➌➏➊➉➐➑➒ ➊➐ ➻➡➭➩➲ ➙➌➧➦➉➙➌➞➌➑➊➒ ➔➙➌ ➑➐➊➌➓ ➉➑ ➊➋➉➒ ➙➌➏➐➙➊➠ ➲➦➙➒➦➔➑➊ ➊➐ ➻➡➭➩➲➛ ➊➋➉➒ ➙➌➏➐➙➊ ➞➔➜ ➑➐➊ ➟➌ ➙➌➏➙➐➓➦➎➌➓➛ ➌➍➎➌➏➊ ➉➑ →➦➣➣➛ ➝➉➊➋➐➦➊
the written approval of the laboratory.

➸➔➣➎➦➣➔➊➉➐➑➒ ➔➙➌ ➏➌➙→➐➙➞➌➓ ➟➌→➐➙➌ ➙➐➦➑➓➉➑↔ ➊➐ ➔➤➐➉➓ ➙➐➦➑➓➼➐→→ ➌➙➙➐➙➒ ➉➑ ➎➔➣➎➦➣➔➊➌➓ ➙➌➒➦➣➊➒➠

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

➩➣➣ ➒➐➣➉➓ ➒➔➞➏➣➌ ➙➌➒➦➣➊➒ →➐➙ ➸➋➌➞➉➒➊➙➜ ➔➑➔➣➜➒➌➒ ➔➙➌ ➙➌➏➐➙➊➌➓ ➐➑ ➔➑ ➽➔➒ ➙➌➎➌➉➤➌➓➽ ➟➔➒➉➒ ➦➑➣➌➒➒ ➐➊➋➌➙➝➉➒➌ ➉➑➓➉➎➔➊➌➓ ➟➜ ➊➋➌ ➏➙➌➒➌➑➎➌ ➐→ ➔ ➾
solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
➓➉➒➔↔↔➙➌↔➔➊➌➓ ➝➉➊➋ ➊➋➌ ➌➍➎➌➏➊➉➐➑ ➐→ ➊➙➉➊➉➦➞➛ ➎➔➙➟➐➑➼➚➪➛ ➔➑➓ ➉➐➓➉➑➌➼➚➶➹ ➟➜ ↔➔➞➞➔ ➒➏➌➎➊➙➐➒➎➐➏➜ ➦➑➣➌➒➒ ➙➌➧➦➌➒➊➌➓ ➔➒ ➝➌➊ ➝➌➉↔➋➊ ➟➜ ➊➋➌
➎➣➉➌➑➊➠➘

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
➨➋➌ ➒➔➞➏➣➌➒ ➝➌➙➌ ➙➌➎➌➉➤➌➓ ➐➑ ➴➷➵➴➷➵➶➴➚➬➮ ➊➋➌ ➒➔➞➏➣➌➒ ➔➙➙➉➤➌➓ ➉➑ ↔➐➐➓ ➎➐➑➓➉➊➉➐➑➛ ➏➙➐➏➌➙➣➜ ➏➙➌➒➌➙➤➌➓ ➔➑➓ ➐➑ ➉➎➌➠ ➨➋➌ ➊➌➞➏➌➙➔➊➦➙➌➒ ➐→
➊➋➌ ➶ ➎➐➐➣➌➙➒ ➔➊ ➙➌➎➌➉➏➊ ➊➉➞➌ ➝➌➙➌ ➶➠➶➱ ➸ ➔➑➓ ✃➠➴➱ ➸➠ ❐➔➓➉➦➞ ➶➶❒ ➝➉➊➋ ➑➐ ➉➑↔➙➐➝➊➋ ➝➔➒ ➔➓➓➌➓ ➊➐ ➊➋➌ ➙➌➧➦➌➒➊➌➓ ➔➑➔➣➜➒➉➒➠

RADIUM 226 (NO INGROWTH)
➫➔➞➏➣➌➒ ➸➴➴➶➼➫➫➴➴➚➼➶➪➪➷➼➴➚ ❮➚❒➴➼➚✃➶❒❒➼➚❰➛ ➸➴➴➶➼➫➫➴➴➶➼➶➪➪➷➼➴➚ ❮➚❒➴➼➚✃➶❒❒➼➶❰➛ ➸➴➴➶➼➫➫➴➴✃➼➶➪➪➷➼➴➚ ❮➚❒➴➼➚✃➶❒❒➼✃❰➛
➸➴➴✃➼➫➫➴➴➚➼➶➪➪➷➼➴➚ ❮➚❒➴➼➚✃➶❒❒➼➪❰➛ ➸➴➴✃➼➫➫➴➴➚➼➶➪➪➷➼➴➶ ❮➚❒➴➼➚✃➶❒❒➼➬❰➛ ➸➴➴✃➼➫➫➴➴➶➼➴➴➶➪➼➴➚ ❮➚❒➴➼➚✃➶❒❒➼❒❰➛ ➸➴➴✃➼➫➫➴➴✃➼➶➪➪➷➼➴➚
❮➚❒➴➼➚✃➶❒❒➼➷❰➛ ➸➴➴➶➼➨❐➡➻➸Ï➼➴➴✃❒➼➴➚ ❮➚❒➴➼➚✃➶❒❒➼➹❰ ➔➑➓ ➸➴➴➪➼➫➫➴➴➚➼➚➷➶➪➼➴➚ ❮➚❒➴➼➚✃➶❒❒➼➚➴❰ ➝➌➙➌ ➔➑➔➣➜➢➌➓ →➐➙ ❐➔➓➉➦➞ ➶➶❒ ❮➻➐
➉➑↔➙➐➝➊➋❰ ➉➑ ➔➎➎➐➙➓➔➑➎➌ ➝➉➊➋ Ð➩➼➴➚➼❐➠ ➨➋➌ ➒➔➞➏➣➌➒ ➝➌➙➌ ➣➌➔➎➋➌➓ ➐➑ ➴➷➵➚➴➵➶➴➚➬➛ ➏➙➌➏➔➙➌➓ ➐➑ ➴➷➵➚➶➵➶➴➚➬ ➔➑➓ ➔➑➔➣➜➢➌➓ ➐➑ ➴➷➵➶➶➵➶➴➚➬➠

❐➔➼➶➶❒ ➟➜ ↔➔➞➞➔ ➒➏➌➎➊➙➐➒➎➐➏➜ ➉➒ ➊➜➏➉➎➔➣➣➜ ➓➌➊➌➙➞➉➑➌➓ ➟➜ ➉➑→➌➙➌➑➎➌ →➙➐➞ ➓➔➦↔➋➊➌➙➒ ❮➌➠↔➠ Ñ➉➼➶➚➪❰ ➔→➊➌➙ ➒➌➔➣➉➑↔ ➊➋➌ ➒➔➞➏➣➌ ➉➑ ➔➑
➔➏➏➙➐➏➙➉➔➊➌ ➎➐➦➑➊➉➑↔ ↔➌➐➞➌➊➙➜➵➎➐➑➊➔➉➑➌➙ ➔➑➓ ➝➔➉➊➉➑↔ ➶➚ ➓➔➜➒ ➊➐ ➔➣➣➐➝ ➊➋➌ ❐➔➼➶➶❒ ➓➌➎➔➜ ➎➋➔➉➑ ➊➋➙➐➦↔➋ ❐➑➼➶➶➶ ➊➐ ➙➌➔➎➋ ➒➌➎➦➣➔➙
➌➧➦➉➣➉➟➙➉➦➞➠ ➫➦➎➋ ➔➑ ➔➏➏➙➐➔➎➋ ➉➒ ➎➐➑➒➉➓➌➙➌➓ ➊➐ ➟➌ ➊➋➌ ➞➐➒➊ ➙➌➣➉➔➟➣➌ ➔➑➓ ➙➌➏➙➌➒➌➑➊➔➊➉➤➌ ➞➌➔➑➒ →➐➙ ➌➒➊➔➟➣➉➒➋➉➑↔ ➊➋➌ ➊➙➦➌ ❐➔➼➶➶❒
➎➐➑➎➌➑➊➙➔➊➉➐➑ ➉➑ ➊➋➌ ➒➔➞➏➣➌➠ ➨➋➌ ➞➌➊➋➐➓ ➙➌➧➦➌➒➊➌➓ ➟➜ ➊➋➌ ➎➣➉➌➑➊ ➊➐ ➙➌➏➐➙➊ ❐➔➼➶➶❒➛ ➦➒➉➑↔ ➉➊➒ ➐➝➑ ➚➷❒ Ò➌Ó ↔➔➞➞➔➼➙➔➜ ➌➞➉➒➒➉➐➑➛ ➉➒ ➒➦➟➥➌➎➊
➊➐ ➉➑➊➌➙→➌➙➌➑➎➌ ➔➑➓ ➏➐➊➌➑➊➉➔➣ ➟➉➔➒ ➓➦➌ ➊➐ ➊➋➌ ➚➷➬➠Ô Ò➌Ó Õ➼➶✃➬ ↔➔➞➞➔ ➙➔➜➠ ➡➍➏➌➙➉➌➑➎➌ ➔➣➒➐ ➉➑➓➉➎➔➊➌➒ ↔➔➞➞➔ ➒➏➌➎➊➙➐➒➎➐➏➜ ➒➐→➊➝➔➙➌ ➓➐➌➒
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Client Sample Results
TestAmerica Job ID: 160-13266-3Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334

Lab Sample ID: 160-13266-1Client Sample ID: C002-SS001-2448-01
Matrix: SolidDate Collected: 08/05/15 10:50

Date Received: 08/08/15 08:10

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.83

(2σ+/-)

1.96

(2σ+/-)

108/22/15 18:1308/12/15 14:12pCi/g2.181.00

RL MDC

1.84

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 08/12/15 14:12 08/22/15 18:13 10.2490.2800.2501.23Radium-228

pCi/g 08/12/15 14:12 08/22/15 18:13 10.08630.04580.0458U0.00117Cesium-137

Ac-228 1.23 0.250 0.280 0.249 pCi/g 08/12/15 14:12 08/22/15 18:13 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.92 0.288 0.350 0.206 pCi/g 08/12/15 14:12 08/22/15 18:13 1

K-40 12.3 1.77 2.17 1.06 pCi/g 08/12/15 14:12 08/22/15 18:13 1

Pb-212 1.04 0.187 0.230 0.187 pCi/g 08/12/15 14:12 08/22/15 18:13 1

Pb-214 2.03 0.223 0.307 0.203 pCi/g 08/12/15 14:12 08/22/15 18:13 1

Tl-208 0.437 0.0975 0.108 0.0748 pCi/g 08/12/15 14:12 08/22/15 18:13 1

Lab Sample ID: 160-13266-2Client Sample ID: C002-SS002-2448-01
Matrix: SolidDate Collected: 08/05/15 11:40

Date Received: 08/08/15 08:10

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.52

(2σ+/-)

1.66

(2σ+/-)

108/22/15 18:1308/12/15 14:12pCi/g1.841.00

RL MDC

1.54

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 08/12/15 14:12 08/22/15 18:13 10.1430.3210.2991.15Radium-228

pCi/g 08/12/15 14:12 08/22/15 18:13 10.1610.3860.386U-0.0436Cesium-137

Ac-228 1.15 0.299 0.321 0.143 pCi/g 08/12/15 14:12 08/22/15 18:13 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.50 0.241 0.287 0.141 pCi/g 08/12/15 14:12 08/22/15 18:13 1

K-40 14.3 2.14 2.59 0.877 pCi/g 08/12/15 14:12 08/22/15 18:13 1

Pb-212 0.798 0.171 0.200 0.175 pCi/g 08/12/15 14:12 08/22/15 18:13 1

Pb-214 1.74 0.258 0.315 0.168 pCi/g 08/12/15 14:12 08/22/15 18:13 1

Tl-208 0.279 0.0842 0.0890 0.0571 pCi/g 08/12/15 14:12 08/22/15 18:13 1

Lab Sample ID: 160-13266-3Client Sample ID: C002-SS003-2448-01
Matrix: SolidDate Collected: 08/05/15 12:10

Date Received: 08/08/15 08:10

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 8.12

(2σ+/-)

2.86

(2σ+/-)

108/22/15 18:1508/12/15 14:12pCi/g3.731.00

RL MDC

2.48

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 08/12/15 14:12 08/22/15 18:15 10.5240.2950.2880.622Radium-228

pCi/g 08/12/15 14:12 08/22/15 18:15 10.1710.3430.343U-0.0500Cesium-137

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-13266-3Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334

Lab Sample ID: 160-13266-3Client Sample ID: C002-SS003-2448-01
Matrix: SolidDate Collected: 08/05/15 12:10

Date Received: 08/08/15 08:10

Ac-228 0.622 0.288 0.295 0.524 pCi/g 08/12/15 14:12 08/22/15 18:15 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 9.04 0.579 1.10 0.280 pCi/g 08/12/15 14:12 08/22/15 18:15 1

K-40 14.2 1.98 2.46 0.796 pCi/g 08/12/15 14:12 08/22/15 18:15 1

Pb-210 8.64 3.14 3.30 3.85 pCi/g 08/12/15 14:12 08/22/15 18:15 1

Pb-212 0.571 0.231 0.242 0.277 pCi/g 08/12/15 14:12 08/22/15 18:15 1

Pb-214 9.60 0.588 1.16 0.356 pCi/g 08/12/15 14:12 08/22/15 18:15 1

Tl-208 0.220 0.117 0.119 0.130 pCi/g 08/12/15 14:12 08/22/15 18:15 1

Lab Sample ID: 160-13266-4Client Sample ID: C003-SS001-2448-01
Matrix: SolidDate Collected: 08/05/15 14:10

Date Received: 08/08/15 08:10

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 16.2

(2σ+/-)

4.68

(2σ+/-)

108/22/15 18:1608/12/15 14:12pCi/g3.701.00

RL MDC

3.73

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 08/12/15 14:12 08/22/15 18:16 10.3100.3390.3250.972Radium-228

pCi/g 08/12/15 14:12 08/22/15 18:16 10.1360.07830.0783U0.0140Cesium-137

Ac-228 0.972 0.325 0.339 0.310 pCi/g 08/12/15 14:12 08/22/15 18:16 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 9.78 0.546 1.15 0.256 pCi/g 08/12/15 14:12 08/22/15 18:16 1

K-40 14.1 1.83 2.33 0.903 pCi/g 08/12/15 14:12 08/22/15 18:16 1

Pb-210 7.70 2.94 3.07 3.71 pCi/g 08/12/15 14:12 08/22/15 18:16 1

Pb-212 0.831 0.196 0.223 0.225 pCi/g 08/12/15 14:12 08/22/15 18:16 1

Pb-214 9.63 0.499 1.12 0.287 pCi/g 08/12/15 14:12 08/22/15 18:16 1

Tl-208 0.355 0.137 0.142 0.131 pCi/g 08/12/15 14:12 08/22/15 18:16 1

Lab Sample ID: 160-13266-5Client Sample ID: C003-SS001-2448-02
Matrix: SolidDate Collected: 08/05/15 14:12

Date Received: 08/08/15 08:10

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 15.6

(2σ+/-)

4.36

(2σ+/-)

108/22/15 18:4808/12/15 14:12pCi/g3.801.00

RL MDC

3.41

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 08/12/15 14:12 08/22/15 18:48 10.5490.3650.3600.596Radium-228

pCi/g 08/12/15 14:12 08/22/15 18:48 10.1830.1030.103U0.0230Cesium-137

Ac-228 0.596 0.360 0.365 0.549 pCi/g 08/12/15 14:12 08/22/15 18:48 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 11.2 0.661 1.34 0.297 pCi/g 08/12/15 14:12 08/22/15 18:48 1

K-40 13.5 2.40 2.77 1.53 pCi/g 08/12/15 14:12 08/22/15 18:48 1

Pb-210 6.32 3.41 3.49 4.42 pCi/g 08/12/15 14:12 08/22/15 18:48 1
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Client Sample Results
TestAmerica Job ID: 160-13266-3Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334

Lab Sample ID: 160-13266-5Client Sample ID: C003-SS001-2448-02
Matrix: SolidDate Collected: 08/05/15 14:12

Date Received: 08/08/15 08:10

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS) (Continued)

Pb-212 0.533 0.203 0.214 0.255 pCi/g 08/12/15 14:12 08/22/15 18:48 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-214 12.1 0.654 1.42 0.377 pCi/g 08/12/15 14:12 08/22/15 18:48 1

Tl-208 0.466 0.167 0.174 0.158 pCi/g 08/12/15 14:12 08/22/15 18:48 1

Lab Sample ID: 160-13266-6Client Sample ID: C003-SS002-0024-01
Matrix: SolidDate Collected: 08/05/15 14:55

Date Received: 08/08/15 08:10

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 165

(2σ+/-)

31.0

(2σ+/-)

108/22/15 18:5008/12/15 14:12pCi/g11.81.00

RL MDC

11.6

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 08/12/15 14:12 08/22/15 18:50 11.801.171.16U1.24Radium-228

pCi/g 08/12/15 14:12 08/22/15 18:50 10.6100.4170.412U-0.566Cesium-137

Bi-212 15.4 3.51 3.85 5.75 pCi/g 08/12/15 14:12 08/22/15 18:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 120 2.02 12.6 0.807 pCi/g 08/12/15 14:12 08/22/15 18:50 1

K-40 18.1 5.56 5.86 4.77 pCi/g 08/12/15 14:12 08/22/15 18:50 1

Pb-210 99.7 13.3 17.7 14.4 pCi/g 08/12/15 14:12 08/22/15 18:50 1

Pb-214 129 2.04 13.5 1.11 pCi/g 08/12/15 14:12 08/22/15 18:50 1

Lab Sample ID: 160-13266-8Client Sample ID: C003-SS003-2448-01
Matrix: SolidDate Collected: 08/05/15 15:15

Date Received: 08/08/15 08:10

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 19.1

(2σ+/-)

4.83

(2σ+/-)

108/22/15 18:5008/12/15 14:12pCi/g3.581.00

RL MDC

3.49

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 08/12/15 14:12 08/22/15 18:50 10.3090.3190.3030.988Radium-228

pCi/g 08/12/15 14:12 08/22/15 18:50 10.1440.08480.0848U-0.0267Cesium-137

Ac-228 0.988 0.303 0.319 0.309 pCi/g 08/12/15 14:12 08/22/15 18:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.51 1.20 1.23 1.52 pCi/g 08/12/15 14:12 08/22/15 18:50 1

Bi-214 13.2 0.561 1.48 0.237 pCi/g 08/12/15 14:12 08/22/15 18:50 1

K-40 14.6 1.93 2.44 1.26 pCi/g 08/12/15 14:12 08/22/15 18:50 1

Pb-210 13.5 4.26 4.55 4.58 pCi/g 08/12/15 14:12 08/22/15 18:50 1

Pb-212 0.948 0.291 0.316 0.305 pCi/g 08/12/15 14:12 08/22/15 18:50 1

Pb-214 15.3 0.553 1.68 0.253 pCi/g 08/12/15 14:12 08/22/15 18:50 1

Tl-208 0.355 0.124 0.129 0.117 pCi/g 08/12/15 14:12 08/22/15 18:50 1
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Client Sample Results
TestAmerica Job ID: 160-13266-3Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334

Lab Sample ID: 160-13266-9Client Sample ID: C002-TRENCH-0036-01
Matrix: SolidDate Collected: 08/05/15 15:30

Date Received: 08/08/15 08:10

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 14.8

(2σ+/-)

4.05

(2σ+/-)

108/22/15 18:5108/12/15 14:12pCi/g3.391.00

RL MDC

3.11

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 08/12/15 14:12 08/22/15 18:51 10.4610.3220.3130.763Radium-228

pCi/g 08/12/15 14:12 08/22/15 18:51 10.09580.05200.0520U0.00143Cesium-137

Ac-228 0.763 0.313 0.322 0.461 pCi/g 08/12/15 14:12 08/22/15 18:51 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 10.4 0.588 1.23 0.275 pCi/g 08/12/15 14:12 08/22/15 18:51 1

K-40 10.8 1.84 2.14 1.18 pCi/g 08/12/15 14:12 08/22/15 18:51 1

Pb-210 11.6 3.76 4.00 4.47 pCi/g 08/12/15 14:12 08/22/15 18:51 1

Pb-212 0.734 0.193 0.215 0.235 pCi/g 08/12/15 14:12 08/22/15 18:51 1

Pb-214 10.8 0.580 1.26 0.378 pCi/g 08/12/15 14:12 08/22/15 18:51 1

Tl-208 0.350 0.115 0.121 0.116 pCi/g 08/12/15 14:12 08/22/15 18:51 1

Lab Sample ID: 160-13266-10Client Sample ID: C004-SS001-1824-01
Matrix: SolidDate Collected: 08/07/15 08:15

Date Received: 08/08/15 08:10

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.51

(2σ+/-)

1.93

(2σ+/-)

108/22/15 19:3308/12/15 14:12pCi/g2.061.00

RL MDC

1.83

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 08/12/15 14:12 08/22/15 19:33 10.2140.2890.2621.19Radium-228

pCi/g 08/12/15 14:12 08/22/15 19:33 10.06950.08710.08390.227Cesium-137

Ac-228 1.19 0.262 0.289 0.214 pCi/g 08/12/15 14:12 08/22/15 19:33 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.31 0.205 0.246 0.122 pCi/g 08/12/15 14:12 08/22/15 19:33 1

K-40 12.4 1.80 2.20 0.789 pCi/g 08/12/15 14:12 08/22/15 19:33 1

Pb-212 0.904 0.195 0.227 0.191 pCi/g 08/12/15 14:12 08/22/15 19:33 1

Pb-214 1.31 0.226 0.264 0.188 pCi/g 08/12/15 14:12 08/22/15 19:33 1

Tl-208 0.198 0.0885 0.0908 0.120 pCi/g 08/12/15 14:12 08/22/15 19:33 1

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-13266-3Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

ÜÝÞßàá âãäåÝß æçè éßáêëì íÝãàîïãð âãäåÝß æçè éí ñòóôõóòööñ÷ñôø

Matrix: Solid Prep Type: Total/NA

øàãÝùúÞú íãáûêè õóüñýõ þÿßå íãáûêè õóòööñ

Radium-226

Analyte

U 108/22/15 17:4008/12/15 14:12pCi/g0.944

MDC

1.00

RL

0.5150.515

(2σ✰�✁✂ (2σ✰�✁✂

MB

0.005472

MB

Dil FacPrepared ❆✄☎✆✝✞✟✠❯✄✡☛Result ◗☞☎✆✡✌✡✟✍

❯✄✎✟✍☛✏

Count

❯✄✎✟✍☛✏

Total

108/22/15 17:4008/12/15 14:12pCi/g0.09240.04990.0496U0.05285Radium-228

108/22/15 17:4008/12/15 14:12pCi/g0.05520.02880.0288U-0.003354Cesium-137

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 08/12/15 14:12 08/22/15 17:40 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control Sampleïãð âãäåÝß æçè ïÜâ ñòóôõóòööñ÷õôø

Matrix: Solid Prep Type: Total/NA

øàãÝùúÞú íãáûêè õóüñýñ þÿßå íãáûêè õóòööñ

Americium-241

Analyte

116-87103100.497.3 10.6 1.22

RL MDC(2σ✰�✁✂

LCS LCS

pCi/g

❯✄✡☛Result ◗☞☎✆ ✪✑✟✎Added

❙✒✡✓✟

Limits

✪✑✟✎✏❯✄✎✟✍☛✏

Total

Cesium-137 30.2 30.40 3.24 0.251 pCi/g 101 87 - 120

Cobalt-60 19.0 18.77 1.94 0.103 pCi/g 99 87 - 115

Client Sample ID: C003-SS001-2448-01ïãð âãäåÝß æçè ñòóôñ▲õòòô✔ ç✕

Matrix: Solid Prep Type: Total/NA

øàãÝùúÞú íãáûêè õóüñ✔ü þÿßå íãáûêè õóòööñ

Radium-226

Analyte

10.2713.9616.2 3.94 1.00 3.31

RL MDC(2σ✰�✁✂

❉❯ ❉❯

pCi/g

❯✄✡☛Result ◗☞☎✆ LimitResult

Sample Sample

◗☞☎✆

❯✄✎✟✍☛✏

Total

✑❘✑

✑❘✑

Radium-228 0.972 1.151 0.325 0.298 pCi/g 0.27 1

Cesium-137 0.0140 U -0.00590

7

U 0.0922 0.160 pCi/g 0.12 1

Ac-228 10.271.1510.972 0.325 0.298

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

RER

RER

Total

Other Detected

Radionuclides

Bi-214 9.78 9.478 1.12 0.290 pCi/g 0.13 1

K-40 14.1 12.89 2.12 0.978 pCi/g 0.27 1

Pb-210 7.70 8.306 3.10 3.55 pCi/g 0.1 1

Pb-212 0.831 0.6369 0.206 0.222 pCi/g 0.45 1

Pb-214 9.63 10.41 1.20 0.283 pCi/g 0.34 1

Tl-208 0.355 0.2784 0.123 0.120 pCi/g 0.29 1

TestAmerica St. Louis
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QC Association Summary
❚✖✗✘✙✚✖✛✜✢✣ ✤✥✦ ✧★✩ ✫✬✭✮✫✯✱✬✬✮✯❈✲✜✖✳✘✩ ✴✖✗✘✥✳ ✵✥✲✶✘✜✥✳✗✷ ✧✳✢✸

P✛✥✹✖✢✘✺✵✜✘✖✩ ✻P✙ ✼✵❚✱ ✮ ✼✽P ✾✥✸ ✯✯✿

Rad

Leach Batch: 204744

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ❀❁❂ ❃❄❅ ❇❁❊❄❅❋●❍■❋❏❑●●■❋ ▼❍❍❑■◆◆❍❍❋■❑❖❖❱■❍❋ Total/NA

Solid ❀❁❂ ❃❄❅ ❇❁❊❄❅❋●❍■❋❏❑●●■❑ ▼❍❍❑■◆◆❍❍❑■❑❖❖❱■❍❋ Total/NA

Solid ❀❁❂ ❃❄❅ ❇❁❊❄❅❋●❍■❋❏❑●●■❏ ▼❍❍❑■◆◆❍❍❏■❑❖❖❱■❍❋ Total/NA

Solid ❀❁❂ ❃❄❅ ❇❁❊❄❅❋●❍■❋❏❑●●■❖ ▼❍❍❏■◆◆❍❍❋■❑❖❖❱■❍❋ Total/NA

Solid ❀❁❂ ❃❄❅ ❇❁❊❄❅❋●❍■❋❏❑●●■❖ ❀❲ ▼❍❍❏■◆◆❍❍❋■❑❖❖❱■❍❋ Total/NA

Solid ❀❁❂ ❃❄❅ ❇❁❊❄❅❋●❍■❋❏❑●●■❳ ▼❍❍❏■◆◆❍❍❋■❑❖❖❱■❍❑ Total/NA

Solid ❀❁❂ ❃❄❅ ❇❁❊❄❅❋●❍■❋❏❑●●■● ▼❍❍❏■◆◆❍❍❑■❍❍❑❖■❍❋ Total/NA

Solid ❀❁❂ ❃❄❅ ❇❁❊❄❅❋●❍■❋❏❑●●■❱ ▼❍❍❏■◆◆❍❍❏■❑❖❖❱■❍❋ Total/NA

Solid ❀❁❂ ❃❄❅ ❇❁❊❄❅❋●❍■❋❏❑●●■❨ ▼❍❍❑■❩❬❭❪▼❫■❍❍❏●■❍❋ Total/NA

Solid ❀❁❂ ❃❄❅ ❇❁❊❄❅❋●❍■❋❏❑●●■❋❍ ▼❍❍❖■◆◆❍❍❋■❋❱❑❖■❍❋ Total/NA

Prep Batch: 206991

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ❴❊❵❵❛❇❜❝■❍ ❑❍❖❞❖❖❋●❍■❋❏❑●●■❋ ▼❍❍❑■◆◆❍❍❋■❑❖❖❱■❍❋ Total/NA

Solid ❴❊❵❵❛❇❜❝■❍ ❑❍❖❞❖❖❋●❍■❋❏❑●●■❑ ▼❍❍❑■◆◆❍❍❑■❑❖❖❱■❍❋ Total/NA

Solid ❴❊❵❵❛❇❜❝■❍ ❑❍❖❞❖❖❋●❍■❋❏❑●●■❏ ▼❍❍❑■◆◆❍❍❏■❑❖❖❱■❍❋ Total/NA

Solid ❴❊❵❵❛❇❜❝■❍ ❑❍❖❞❖❖❋●❍■❋❏❑●●■❖ ▼❍❍❏■◆◆❍❍❋■❑❖❖❱■❍❋ Total/NA

Solid ❴❊❵❵❛❇❜❝■❍ ❑❍❖❞❖❖❋●❍■❋❏❑●●■❖ ❀❲ ▼❍❍❏■◆◆❍❍❋■❑❖❖❱■❍❋ Total/NA

Solid ❴❊❵❵❛❇❜❝■❍ ❑❍❖❞❖❖❋●❍■❋❏❑●●■❳ ▼❍❍❏■◆◆❍❍❋■❑❖❖❱■❍❑ Total/NA

Solid ❴❊❵❵❛❇❜❝■❍ ❑❍❖❞❖❖❋●❍■❋❏❑●●■● ▼❍❍❏■◆◆❍❍❑■❍❍❑❖■❍❋ Total/NA

Solid ❴❊❵❵❛❇❜❝■❍ ❑❍❖❞❖❖❋●❍■❋❏❑●●■❱ ▼❍❍❏■◆◆❍❍❏■❑❖❖❱■❍❋ Total/NA

Solid ❴❊❵❵❛❇❜❝■❍ ❑❍❖❞❖❖❋●❍■❋❏❑●●■❨ ▼❍❍❑■❩❬❭❪▼❫■❍❍❏●■❍❋ Total/NA

Solid ❴❊❵❵❛❇❜❝■❍ ❑❍❖❞❖❖❋●❍■❋❏❑●●■❋❍ ▼❍❍❖■◆◆❍❍❋■❋❱❑❖■❍❋ Total/NA

Solid ❴❊❵❵❛❇❜❝■❍❡▼◆ ❋●❍■❑❍●❨❨❋❢❑■❣ ❡❃❤ ▼❝❄✐❁❝❵ ◆❃❥❦❵❜ Total/NA

Solid ❴❊❵❵❛❇❜❝■❍❧♠ ❋●❍■❑❍●❨❨❋❢❋■❣ ❧❜✐♥❝❅ ♠❵❃❄♦ Total/NA

❚✖✗✘✙✚✖✛✜✢✣ ✵✘✸ ♣✥✶✜✗
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Lab Chronicle
qrst✉✈✇ ①t②✈③✉ ④③r⑤✈s③✉②⑥ ⑦✉⑧⑨ ⑩t②✈❶❷t❸s⑧❹ ❺③❻ ⑦❼✇ ❽❾❿➀❽➁➂❾❾➀➁

➃❸③➄t⑧✈➅④s✈t✇ ➆➃❶ ➇④⑩➂ ➀ ➇➈➃ ➉③⑨ ➁➁➊

Client Sample ID: C002-SS001-2448-01 Lab Sample ID: 160-13266-1
Matrix: SolidDate Collected: 08/05/15 10:50

Date Received: 08/08/15 08:10

➋➌➍➎➏ ➐➑➒ ➍➓➔ →➑➣➓➔ ↔↕➙➛↔➙➛➜ ➛➝➞↔➝ MFM➟↔➝➠➝➝ ➡➢➋ ➤➋

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep ➥➣➦➦➧→➌➨➩↔ ➟↔➫➭➭➛ ↔↕➙➛➟➙➛➜ ➛➝➞➛➟ ➯➐➋ ➡➢➋ ➤➋Total/NA

Analysis →➢➩↔➛➩➲ 1 ➟↔➠➛➝➠ ↔↕➙➟➟➙➛➜ ➛↕➞➛➳ RTM ➡➢➋ ➤➋Total/NA

Client Sample ID: C002-SS002-2448-01 Lab Sample ID: 160-13266-2
Matrix: SolidDate Collected: 08/05/15 11:40

Date Received: 08/08/15 08:10

➋➌➍➎➏ ➐➑➒ ➍➓➔ →➑➣➓➔ ↔↕➙➛↔➙➛➜ ➛➝➞↔➝ MFM➟↔➝➠➝➝ ➡➢➋ ➤➋

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep ➥➣➦➦➧→➌➨➩↔ ➟↔➫➭➭➛ ↔↕➙➛➟➙➛➜ ➛➝➞➛➟ ➯➐➋ ➡➢➋ ➤➋Total/NA

Analysis →➢➩↔➛➩➲ 1 ➟↔➠➛➝↕ ↔↕➙➟➟➙➛➜ ➛↕➞➛➳ RTM ➡➢➋ ➤➋Total/NA

Client Sample ID: C002-SS003-2448-01 Lab Sample ID: 160-13266-3
Matrix: SolidDate Collected: 08/05/15 12:10

Date Received: 08/08/15 08:10

➋➌➍➎➏ ➐➑➒ ➍➓➔ →➑➣➓➔ ↔↕➙➛↔➙➛➜ ➛➝➞↔➝ MFM➟↔➝➠➝➝ ➡➢➋ ➤➋

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep ➥➣➦➦➧→➌➨➩↔ ➟↔➫➭➭➛ ↔↕➙➛➟➙➛➜ ➛➝➞➛➟ ➯➐➋ ➡➢➋ ➤➋Total/NA

Analysis →➢➩↔➛➩➲ 1 ➟↔➠➛➜↔ ↔↕➙➟➟➙➛➜ ➛↕➞➛➜ ➢➋➤ ➡➢➋ ➤➋Total/NA

Client Sample ID: C003-SS001-2448-01 Lab Sample ID: 160-13266-4
Matrix: SolidDate Collected: 08/05/15 14:10

Date Received: 08/08/15 08:10

➋➌➍➎➏ ➐➑➒ ➍➓➔ →➑➣➓➔ ↔↕➙➛↔➙➛➜ ➛➝➞↔➝ MFM➟↔➝➠➝➝ ➡➢➋ ➤➋

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep ➥➣➦➦➧→➌➨➩↔ ➟↔➫➭➭➛ ↔↕➙➛➟➙➛➜ ➛➝➞➛➟ ➯➐➋ ➡➢➋ ➤➋Total/NA

Analysis →➢➩↔➛➩➲ 1 ➟↔➠➛➜➛ ↔↕➙➟➟➙➛➜ ➛↕➞➛➫ RTM ➡➢➋ ➤➋Total/NA

Client Sample ID: C003-SS001-2448-02 Lab Sample ID: 160-13266-5
Matrix: SolidDate Collected: 08/05/15 14:12

Date Received: 08/08/15 08:10

➋➌➍➎➏ ➐➑➒ ➍➓➔ →➑➣➓➔ ↔↕➙➛↔➙➛➜ ➛➝➞↔➝ MFM➟↔➝➠➝➝ ➡➢➋ ➤➋

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep ➥➣➦➦➧→➌➨➩↔ ➟↔➫➭➭➛ ↔↕➙➛➟➙➛➜ ➛➝➞➛➟ ➯➐➋ ➡➢➋ ➤➋Total/NA

Analysis →➢➩↔➛➩➲ 1 ➟↔➠➛➝↕ ↔↕➙➟➟➙➛➜ ➛↕➞➝↕ RTM ➡➢➋ ➤➋Total/NA

⑩t②✈❶❷t❸s⑧❹ ④✈⑨ ➵③⑤s②
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Lab Chronicle
➸➺➻➼➽➾➚ ➪➼➶➾➹➽ ➘➹➺➴➾➻➹➽➶➷ ➬➽➮➱ ✃➼➶➾❐❒➼❮➻➮❰ Ï➹Ð ➬Ñ➚ ÒÓÔÕÒÖ×ÓÓÕÖ

Ø❮➹Ù➼➮➾Ú➘➻➾➼➚ ÛØ❐ Ü➘✃× Õ ÜÝØ Þ➹➱ ÖÖß

Client Sample ID: C003-SS002-0024-01 Lab Sample ID: 160-13266-6
Matrix: SolidDate Collected: 08/05/15 14:55

Date Received: 08/08/15 08:10

àáâãä åæç âèé êæëèé ìíîïìîïð ïñòìñ MFMóìñôññ õöà ÷à

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep øëùùúêáûüì óìýþþï ìíîïóîïð ïñòïó ÿåà õöà ÷àTotal/NA

Analysis êöüìïü● 1 óìôïðì ìíîóóîïð ïíòðì öà÷ õöà ÷àTotal/NA

Client Sample ID: C003-SS003-2448-01 Lab Sample ID: 160-13266-8
Matrix: SolidDate Collected: 08/05/15 15:15

Date Received: 08/08/15 08:10

àáâãä åæç âèé êæëèé ìíîïìîïð ïñòìñ MFMóìñôññ õöà ÷à

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep øëùùúêáûüì óìýþþï ìíîïóîïð ïñòïó ÿåà õöà ÷àTotal/NA

Analysis êöüìïü● 1 óìôïðó ìíîóóîïð ïíòðì RTM õöà ÷àTotal/NA

Client Sample ID: C002-TRENCH-0036-01 Lab Sample ID: 160-13266-9
Matrix: SolidDate Collected: 08/05/15 15:30

Date Received: 08/08/15 08:10

àáâãä åæç âèé êæëèé ìíîïìîïð ïñòìñ MFMóìñôññ õöà ÷à

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep øëùùúêáûüì óìýþþï ìíîïóîïð ïñòïó ÿåà õöà ÷àTotal/NA

Analysis êöüìïü● 1 óìôïðï ìíîóóîïð ïíòðï RTM õöà ÷àTotal/NA

Client Sample ID: C004-SS001-1824-01 Lab Sample ID: 160-13266-10
Matrix: SolidDate Collected: 08/07/15 08:15

Date Received: 08/08/15 08:10

àáâãä åæç âèé êæëèé ìíîïìîïð ïñòìñ MFMóìñôññ õöà ÷à

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep øëùùúêáûüì óìýþþï ìíîïóîïð ïñòïó ÿåà õöà ÷àTotal/NA

Analysis êöüìïü● 1 óìôïðï ìíîóóîïð ïþò✵✵ RTM õöà ÷àTotal/NA

Laboratory References:

õöà ÷à ❚ õá�✁ö✂áæëãâ ÷✁✄ àû☎ë�✆ ï✵ôïð ●ëéáæ õæâëù ✝ûæ✁ä✆ ✞âæ✁ä ✟ë✁ç✆ ✠✡ ý✵ìñð✆ õ✞à ☛✵ïñ☞óþíüíðýý

✃➼➶➾❐❒➼❮➻➮❰ ➘➾➱ ✌➹➴➻➶
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List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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_____________________________________________
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Manager of Project Management
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Rhonda E Ridenhower, Manager of Project Management
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The test results in this report meet NELAP requirements for parameters for which accreditation is required or available.
Any exceptions to the NELAP requirements are noted. Results pertain only to samples listed in this report.  Pursuant to
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TestAmerica Laboratories, Inc.

TestAmerica St. Louis   13715 Rider Trail North, Earth City, MO  63045

Tel (314) 298-8566  Fax (314) 298-8757 www.testamericainc.com

08/29/2015Page 1 of 1257

mailto:rhonda.ridenhower@testamericainc.com
http://www.testamericainc.com
http://


Table of Contents
Cover Title Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Data Summaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Case Narrative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

Client Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Default Detection Limits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

Tracer/Carrier Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

QC Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

QC Association . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

Chronicle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

Certification Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

Method Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

Sample Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

Reagent Traceability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

COAs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55

Inorganic Sample Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 329

Metals Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 329

Met Cover Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 330

Met Sample Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 331

Met QC Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 336

Met ICV/CCV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 336

Met CRQL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 342

Met Blanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343

Met ICSA/ICSAB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 351

Met MS/MSD/PDS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 353

Met LCS/LCSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 357

08/29/2015Page 2 of 1257



Table of Contents
Met Serial Dilution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 362

Met MDL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 365

Met IECF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 373

Met Linear Ranges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385

Met Preparation Log . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 387

Met Analysis Run Log . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391

Met Raw Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 397

Met Prep Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 659

General Chemistry Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 664

Gen Chem Cover Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 665

Gen Chem MDL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 666

Gen Chem Analysis Run Log . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 668

Gen Chem Prep Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669

Radiochemistry Raw Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 670

Alpha Spectroscopy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 670

Method A-01-R Th . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 671

Method A-01-R U . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 702

Daily Checks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 724

Initial Calibrations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750

Initial Calibration Verifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 775

Monthly Calibration Verifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 803

Monthly Backgrounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 828

Run Logs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 877

Gamma Spectroscopy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 883

Method GA-01-R Cs-137 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 884

Method GA-01-R Ra-226 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 932

08/29/2015Page 3 of 1257



Table of Contents
Daily Checks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1017

Initial Calibrations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1034

Initial Calibration Verifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1092

Annual Calibration Verifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1148

Monthly Backgrounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1197

Run Logs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1248

Pre-Preparation Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1253

Shipping and Receiving Documents . . . . . . . . . . . . . . . . . . . . . . . . . . . 1254

Client Chain of Custody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1255

Sample Receipt Checklist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1257

08/29/2015Page 4 of 1257



Definitions/Glossary
❫❴❵❛❜❝❴❞❡❢❣ ❤✐❥ ❦❧♠ ♥♦♣q♥rsrtq♥✉✈❡❴✇❛♠ ①❴❵❛✐✇ ②✐✈③❛❡✐✇❵④ ❦✇❢⑤

⑥❞✐⑦❴❢❛⑧②❡❛❴♠ ⑨⑥❜ ⑩②❫❶ q ⑩❷⑥ ❸✐⑤ rrs❜

Qualifiers

Metals

Qualifier Description

❹ ❺❻❼❽❻❻❼❽❺❻❾❽❻❻❾❽ ❺❿➀❽ ❺❿❾❽ ❻➁❺❽ ❻➁➀❽ ➂➃❻➄ ➅➆ ➇➁➃ ➈➉➊➋➌➊➆➌➍ ❺➋➈➉➆➎➏➐➋➉ ➆➐➑➊➉➐➌ ➒❻ ➓➈ ➅➎➉➈➓➌➐ ➊➔➔➐→➉➊➋➔➐ ➑➓➏➓➉➈➣

Qualifier

❾ Compound was found in the blank and sample.

J ➁➐➈➎➑➉ ➓➈ ➑➐➈➈ ➉↔➊➋ ➉↔➐ ➁➃ ↕➎➉ ➙➆➐➊➉➐➆ ➉↔➊➋ ➅➆ ➐➛➎➊➑ ➉➅ ➉↔➐ ➇➂➃ ➊➋➌ ➉↔➐ ➔➅➋➔➐➋➉➆➊➉➓➅➋ ➓➈ ➊➋ ➊→→➆➅➜➓➏➊➉➐ ➝➊➑➎➐➣

F1 MS and/or MSD Recovery is outside acceptance limits.

➞➟ MS/MSD RPD exceeds control limits

4 ➇❿❽ ➇❿➂➍ ➠↔➐ ➊➋➊➑➡➉➐ →➆➐➈➐➋➉ ➓➋ ➉↔➐ ➅➆➓➙➓➋➊➑ ➈➊➏→➑➐ ➓➈ ➙➆➐➊➉➐➆ ➉↔➊➋ ➢ ➉➓➏➐➈ ➉↔➐ ➏➊➉➆➓➜ ➈→➓➤➐ ➔➅➋➔➐➋➉➆➊➉➓➅➋➥ ➉↔➐➆➐➦➅➆➐❽ ➔➅➋➉➆➅➑ ➑➓➏➓➉➈ ➊➆➐ ➋➅➉
applicable.

Rad

Qualifier Description

➧ Result is less than the sample detection limit.

Qualifier

F1 MS and/or MSD Recovery is outside acceptance limits.

Glossary

These commonly used abbreviations may or may not be present in this report.

➨ ➃➓➈➉➐➌ ➎➋➌➐➆ ➉↔➐ ➩➂➩ ➔➅➑➎➏➋ ➉➅ ➌➐➈➓➙➋➊➉➐ ➉↔➊➉ ➉↔➐ ➆➐➈➎➑➉ ➓➈ ➆➐→➅➆➉➐➌ ➅➋ ➊ ➌➆➡ ➫➐➓➙↔➉ ↕➊➈➓➈

Abbreviation

➭➁ Percent Recovery

❻➞➃ ❻➅➋➉➊➓➋➈ ➞➆➐➐ ➃➓➛➎➓➌

CNF ❻➅➋➉➊➓➋➈ ➋➅ ➞➆➐➐ ➃➓➛➎➓➌

➂➯➁ Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

➂➃❽ ➁➀❽ ➁➯❽ ❺➲ ❺➋➌➓➔➊➉➐➈ ➊ ➂➓➑➎➉➓➅➋❽ ➁➐➳➊➋➊➑➡➈➓➈❽ ➁➐➳➐➜➉➆➊➔➉➓➅➋❽ ➅➆ ➊➌➌➓➉➓➅➋➊➑ ❺➋➓➉➓➊➑ ➏➐➉➊➑➈➵➊➋➓➅➋ ➊➋➊➑➡➈➓➈ ➅➦ ➉↔➐ ➈➊➏→➑➐

➂➃❻ Decision level concentration

MDA Minimum detectable activity

➯➂➃ ➯➈➉➓➏➊➉➐➌ ➂➐➉➐➔➉➓➅➋ ➃➓➏➓➉

MDC Minimum detectable concentration

➇➂➃ ➇➐➉↔➅➌ ➂➐➉➐➔➉➓➅➋ ➃➓➏➓➉

➇➃ ➇➓➋➓➏➎➏ ➃➐➝➐➑ ➸➂➓➅➜➓➋➺

NC Not Calculated

ND ➲➅➉ ➌➐➉➐➔➉➐➌ ➊➉ ➉↔➐ ➆➐→➅➆➉➓➋➙ ➑➓➏➓➉ ➸➅➆ ➇➂➃ ➅➆ ➯➂➃ ➓➦ ➈↔➅➫➋➺

➻➒➃ ➻➆➊➔➉➓➔➊➑ ➒➎➊➋➉➓➉➊➉➓➅➋ ➃➓➏➓➉

➒❻ ➒➎➊➑➓➉➡ ❻➅➋➉➆➅➑

➁➯➁ Relative error ratio

➁➃ ➁➐→➅➆➉➓➋➙ ➃➓➏➓➉ ➅➆ ➁➐➛➎➐➈➉➐➌ ➃➓➏➓➉ ➸➁➊➌➓➅➔↔➐➏➓➈➉➆➡➺

RPD Relative Percent Difference, a measure of the relative difference between two points

➠➯➞ ➠➅➜➓➔➓➉➡ ➯➛➎➓➝➊➑➐➋➉ ➞➊➔➉➅➆ ➸➂➓➅➜➓➋➺

➠➯➒ ➠➅➜➓➔➓➉➡ ➯➛➎➓➝➊➑➐➋➉ ➒➎➅➉➓➐➋➉ ➸➂➓➅➜➓➋➺

❫❴❵❛❜❝❴❞❡❢❣ ②❛⑤ ➼✐③❡❵
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CASE NARRATIVE

Client: Weston Solutions, Inc.

Project: EPA RST2 - RFP No. 334A

Report Number: 160-13435-1

➽➾➚➪ ➚➪➶ ➶➹➘➶➴➚➾➷➬➮ ➬➷➚➶➱ ✃➮ ❐❒✃❮➮ ➷❰ ❐➷➷➚➬➷➚➶➮Ï ➮➚✃➬➱✃❰➱ ✃➬✃❒Ð➚➾➘✃❒ ➴❰➷➚➷➘➷❒➮ Ñ➶❰➶ ❐➷❒❒➷Ñ➶➱ ➾➬ ➚➪➶ ✃➬✃❒Ð➮➾➮ ➷❐ ➚➪➶ ➮✃Ò➴❒➶➮ ✃➬➱ ➬➷
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
❒➾Ò➾➚➮Ï Ñ➾➚➪ ✃➬Ð ➶➹➘➶➴➚➾➷➬➮ ➬➷➚➶➱ Ó➶❒➷ÑÔ Õ✃➘➪ ➮✃Ò➴❒➶ Ñ✃➮ ✃➬✃❒ÐÖ➶➱ ➚➷ ✃➘➪➾➶×➶ ➚➪➶ ❒➷Ñ➶➮➚ ➴➷➮➮➾Ó❒➶ ❰➶➴➷❰➚➾➬❮ ❒➾Ò➾➚ Ñ➾➚➪➾➬ ➚➪➶ ➘➷➬➮➚❰✃➾➬➚➮ ➷❐
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
➚➪➶ ❰➶➴➷❰➚➾➬❮ ❒➾Ò➾➚➮ ✃❰➶ ✃➱ØÙ➮➚➶➱ ❰➶❒✃➚➾×➶ ➚➷ ➚➪➶ ➱➾❒Ù➚➾➷➬ ❰➶ÚÙ➾❰➶➱Ô

Û➶➮➚ÜÒ➶❰➾➘✃ Ý➚Ô Þ➷Ù➾➮ ✃➚➚➶➮➚➮ ➚➷ ➚➪➶ ×✃❒➾➱➾➚Ð ➷❐ ➚➪➶ ❒✃Ó➷❰✃➚➷❰Ð ➱✃➚✃ ❮➶➬➶❰✃➚➶➱ ÓÐ Û➶➮➚ÜÒ➶❰➾➘✃ ❐✃➘➾❒➾➚➾➶➮ ❰➶➴➷❰➚➶➱ ➪➶❰➶➾➬Ô Ü❒❒ ✃➬✃❒Ð➮➶➮
➴➶❰❐➷❰Ò➶➱ ÓÐ Û➶➮➚ÜÒ➶❰➾➘✃ ❐✃➘➾❒➾➚➾➶➮ Ñ➶❰➶ ➱➷➬➶ Ù➮➾➬❮ ➶➮➚✃Ó❒➾➮➪➶➱ ❒✃Ó➷❰✃➚➷❰Ð Ýßà➮ ➚➪✃➚ ➾➬➘➷❰➴➷❰✃➚➶ áÜâáã ➴❰➷➘➶➱Ù❰➶➮ ➱➶➮➘❰➾Ó➶➱ ➾➬ ➚➪➶
✃➴➴❒➾➘✃➚➾➷➬ Ò➶➚➪➷➱➮Ô Û➶➮➚ÜÒ➶❰➾➘✃ä➮ ➷➴➶❰✃➚➾➷➬➮ ❮❰➷Ù➴➮ ➪✃×➶ ❰➶×➾➶Ñ➶➱ ➚➪➶ ➱✃➚✃ ❐➷❰ ➘➷Ò➴❒➾✃➬➘➶ Ñ➾➚➪ ➚➪➶ ❒✃Ó➷❰✃➚➷❰Ð áÜâáã ➴❒✃➬Ï ✃➬➱ ➱✃➚✃
have been found to be compliant with laboratory protocols unless otherwise noted below.

Û➪➶ ➚➶➮➚ ❰➶➮Ù❒➚➮ ➾➬ ➚➪➾➮ ❰➶➴➷❰➚ Ò➶➶➚ ✃❒❒ åÕÞÜà ❰➶ÚÙ➾❰➶Ò➶➬➚➮ ❐➷❰ ➴✃❰✃Ò➶➚➶❰➮ ❐➷❰ Ñ➪➾➘➪ ✃➘➘❰➶➱➾➚✃➚➾➷➬ ➾➮ ❰➶ÚÙ➾❰➶➱ ➷❰ ✃×✃➾❒✃Ó❒➶Ô Ü➬Ð
➶➹➘➶➴➚➾➷➬➮ ➚➷ åÕÞÜà ❰➶ÚÙ➾❰➶Ò➶➬➚➮ ✃❰➶ ➬➷➚➶➱ ➾➬ ➚➪➾➮ ❰➶➴➷❰➚Ô àÙ❰➮Ù✃➬➚ ➚➷ åÕÞÜàÏ ➚➪➾➮ ❰➶➴➷❰➚ Ò✃Ð ➬➷➚ Ó➶ ❰➶➴❰➷➱Ù➘➶➱Ï ➶➹➘➶➴➚ ➾➬ ❐Ù❒❒Ï Ñ➾➚➪➷Ù➚
the written approval of the laboratory.

ã✃❒➘Ù❒✃➚➾➷➬➮ ✃❰➶ ➴➶❰❐➷❰Ò➶➱ Ó➶❐➷❰➶ ❰➷Ù➬➱➾➬❮ ➚➷ ✃×➷➾➱ ❰➷Ù➬➱æ➷❐❐ ➶❰❰➷❰➮ ➾➬ ➘✃❒➘Ù❒✃➚➶➱ ❰➶➮Ù❒➚➮Ô

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

Ü❒❒ ➮➷❒➾➱ ➮✃Ò➴❒➶ ❰➶➮Ù❒➚➮ ❐➷❰ ã➪➶Ò➾➮➚❰Ð ✃➬✃❒Ð➮➶➮ ✃❰➶ ❰➶➴➷❰➚➶➱ ➷➬ ✃➬ ç✃➮ ❰➶➘➶➾×➶➱ç Ó✃➮➾➮ Ù➬❒➶➮➮ ➷➚➪➶❰Ñ➾➮➶ ➾➬➱➾➘✃➚➶➱ ÓÐ ➚➪➶ ➴❰➶➮➶➬➘➶ ➷❐ ✃ è
solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
➱➾➮✃❮❮❰➶❮✃➚➶➱ Ñ➾➚➪ ➚➪➶ ➶➹➘➶➴➚➾➷➬ ➷❐ ➚❰➾➚➾ÙÒÏ ➘✃❰Ó➷➬æéêÏ ✃➬➱ ➾➷➱➾➬➶æéëì ÓÐ ❮✃ÒÒ✃ ➮➴➶➘➚❰➷➮➘➷➴Ð Ù➬❒➶➮➮ ❰➶ÚÙ➶➮➚➶➱ ✃➮ Ñ➶➚ Ñ➶➾❮➪➚ ÓÐ ➚➪➶
➘❒➾➶➬➚Ôí

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
Û➪➶ ➮✃Ò➴❒➶➮ Ñ➶❰➶ ❰➶➘➶➾×➶➱ ➷➬ îïâéìâëîéðñ ➚➪➶ ➮✃Ò➴❒➶➮ ✃❰❰➾×➶➱ ➾➬ ❮➷➷➱ ➘➷➬➱➾➚➾➷➬Ï ➴❰➷➴➶❰❒Ð ➴❰➶➮➶❰×➶➱ ✃➬➱ ➷➬ ➾➘➶Ô Û➪➶ ➚➶Ò➴➶❰✃➚Ù❰➶ ➷❐ ➚➪➶
➘➷➷❒➶❰➮ ✃➚ ❰➶➘➶➾➴➚ Ñ✃➮ ëÔê ãÔ

TOTAL METALS (ICP)- Solids
Ý✃Ò➴❒➶➮ ãîîéæÝÝîîéæîîéëæîé òéóîæéôêôðæéõÏ ãîîéæÝÝîîéæîîéëæîë òéóîæéôêôðæëõÏ ãîîéæÝÝîîëæîîéëæîé òéóîæéôêôðæôõ ✃➬➱
ãîîéæÝÝîîôæîîéëæîé òéóîæéôêôðæêõ Ñ➶❰➶ ✃➬✃❒ÐÖ➶➱ ❐➷❰ ➚➷➚✃❒ Ò➶➚✃❒➮ òöãàõ ➾➬ ✃➘➘➷❰➱✃➬➘➶ Ñ➾➚➪ ÕàÜ Ý➽æïêó ÷➶➚➪➷➱ óîéîãÔ Û➪➶ ➮✃Ò➴❒➶➮
Ñ➶❰➶ ➴❰➶➴✃❰➶➱ ➷➬ îïâëéâëîéð ✃➬➱ ✃➬✃❒ÐÖ➶➱ ➷➬ îïâëóâëîéðÔ

ø✃➚➘➪ ëîïéðó
Û➪➶ ❒➷Ñ ❒➶×➶❒ ➘➪➶➘ù ➮➚✃➬➱✃❰➱ ❰➶➘➷×➶❰Ð ✃➮➮➷➘➾✃➚➶➱ Ñ➾➚➪ ➴❰➶➴ Ó✃➚➘➪➶➮ ëîóìéó ✃➬➱ ëîóììð ✃➬➱ ✃➬✃❒Ð➚➾➘✃❒ Ó✃➚➘➪ éóîæëîïéðó ➾➮ ➷Ù➚➮➾➱➶ ➚➪➶
✃➘➘➶➴➚✃➬➘➶ ➘❰➾➚➶❰➾✃ ❐➷❰ ➚➪➶ ❐➷❒❒➷Ñ➾➬❮ ✃➬✃❒Ð➚➶ú ✃➬➚➾Ò➷➬ÐÔ û➷Ñ➶×➶❰Ï ➚➪➶ ✃➮➮➷➘➾✃➚➶➱ ➮✃Ò➴❒➶➮ ❰➶➘➷×➶❰➶➱ Ó➶❒➷Ñ ➚➪➶ ❰➶➴➷❰➚➾➬❮ ❒➾Ò➾➚ ❐➷❰ ➚➪➶
✃❐❐➶➘➚➶➱ ✃➬✃❒Ð➚➶ñ ➚➪➶❰➶❐➷❰➶Ï ➚➪➶ ❰➶➮Ù❒➚➮ Ñ➾❒❒ Ó➶ ❰➶➴➷❰➚➶➱Ô òãüö éóîæëîïéðóâýõ

Û➪➶ ❒➷Ñ ❒➶×➶❒ ➘➷➬➚➾➬Ù➾➬❮ ➘✃❒➾Ó❰✃➚➾➷➬ ×➶❰➾❐➾➘✃➚➾➷➬ òããþÞõ ✃➮➮➷➘➾✃➚➶➱ Ñ➾➚➪ ➴❰➶➴ Ó✃➚➘➪➶➮ ëîóìéó ✃➬➱ ëîóììð ✃➬➱ ✃➬✃❒Ð➚➾➘✃❒ Ó✃➚➘➪
éóîæëîïéðó ❰➶➘➷×➶❰➶➱ ✃Ó➷×➶ ➚➪➶ Ù➴➴➶❰ ➘➷➬➚❰➷❒ ❒➾Ò➾➚ ❐➷❰ ✃➬➚➾Ò➷➬ÐÔ Û➪➶ ➮✃Ò➴❒➶➮ ✃➮➮➷➘➾✃➚➶➱ Ñ➾➚➪ ➚➪➾➮ ããþÞ Ñ➶❰➶ Ó➶❒➷Ñ ➚➪➶ ❰➶➴➷❰➚➾➬❮ ❒➾Ò➾➚
❐➷❰ ➚➪➶ ✃❐❐➶➘➚➶➱ ✃➬✃❒Ð➚➶➮ñ ➚➪➶❰➶❐➷❰➶Ï ➚➪➶ ➱✃➚✃ ➪✃×➶ Ó➶➶➬ ❰➶➴➷❰➚➶➱Ô òããþÞ éóîæëîïéðóâýôõ

Û➪➶ ❐➷❒❒➷Ñ➾➬❮ ➮✃Ò➴❒➶➮ ❐❰➷Ò ➴❰➶➴✃❰✃➚➾➷➬ Ó✃➚➘➪ éóîæëîóìéó ✃➬➱ ✃➬✃❒Ð➚➾➘✃❒ Ó✃➚➘➪ éóîæëîïéðó Ñ➶❰➶ ➱➾❒Ù➚➶➱ ➚➷ Ó❰➾➬❮ ➚➪➶ ➘➷➬➘➶➬➚❰✃➚➾➷➬ ➷❐
➚✃❰❮➶➚ ✃➬✃❒Ð➚➶➮ Ñ➾➚➪➾➬ ➚➪➶ ➘✃❒➾Ó❰✃➚➾➷➬ ❰✃➬❮➶ú ãîîéæÝÝîîéæîîéëæîé òéóîæéôêôðæéõÏ ãîîéæÝÝîîéæîîéëæîé òéóîæéôêôðæéÿ÷ÝtõÏ
ãîîéæÝÝîîéæîîéëæîé òéóîæéôêôðæéÿ÷Ý❈tõÏ ãîîéæÝÝîîéæîîéëæîë òéóîæéôêôðæëõÏ ãîîéæÝÝîîëæîîéëæîé òéóîæéôêôðæôõÏ
ãîîéæÝÝîîôæîîéëæîé òéóîæéôêôðæêõ ✃➬➱ òéóîæéôêôðæøæéæÜ Ý❈õÔ Õ❒➶×✃➚➶➱ ❰➶➴➷❰➚➾➬❮ ❒➾Ò➾➚➮ òüÞ➮õ ✃❰➶ ➴❰➷×➾➱➶➱Ô

Due to the high concentration of aluminum, calcium, iron, and magnesium, the matrix spike / matrix spike duplicate (MS/MSD) for 
➴❰➶➴✃❰✃➚➾➷➬ Ó✃➚➘➪ éóîæëîóìéó ✃➬➱ ✃➬✃❒Ð➚➾➘✃❒ Ó✃➚➘➪ éóîæëîïéðó ➘➷Ù❒➱ ➬➷➚ Ó➶ ➶×✃❒Ù✃➚➶➱ ❐➷❰ ✃➘➘Ù❰✃➘Ð ✃➬➱ ➴❰➶➘➾➮➾➷➬Ô Û➪➶ ✃➮➮➷➘➾✃➚➶➱
❒✃Ó➷❰✃➚➷❰Ð ➘➷➬➚❰➷❒ ➮✃Ò➴❒➶ òÞãÝõ Ò➶➚ ✃➘➘➶➴➚✃➬➘➶ ➘❰➾➚➶❰➾✃Ô ãîîéæÝÝîîéæîîéëæîé òéóîæéôêôðæéÿ÷Ýtõ ✃➬➱ ãîîéæÝÝîîéæîîéëæîé
òéóîæéôêôðæéÿ÷Ý❈tõ
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RADIUM 226 (NO INGROWTH)-Solids
❵❜❝❞❡❢❣ ❤✐✐❥❦❵❵✐✐❥❦✐✐❥❧❦✐❥ ♠❥♥✐❦❥♦♣♦q❦❥r✉ ❤✐✐❥❦❵❵✐✐❥❦✐✐❥❧❦✐❧ ♠❥♥✐❦❥♦♣♦q❦❧r✉ ❤✐✐❥❦❵❵✐✐❧❦✐✐❥❧❦✐❥ ♠❥♥✐❦❥♦♣♦q❦♦r ❜✈✇

❤✐✐❥❦❵❵✐✐♦❦✐✐❥❧❦✐❥ ♠❥♥✐❦❥♦♣♦q❦♣r ①❢②❢ ❜✈❜❡③④❢✇ ⑤⑥② ⑦❜✇⑧⑨❝ ❧❧♥ ♠⑩⑥ ⑧✈❶②⑥①❷❸r ⑧✈ ❜❹❹⑥②✇❜✈❹❢ ①⑧❷❸ ❺❻❦✐❥❦⑦❼ ❽❸❢ ❣❜❝❞❡❢❣ ①❢②❢ ✇②⑧❢✇
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Client Sample Results
TestAmerica Job ID: 160-13435-1Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Lab Sample ID: 160-13435-1Client Sample ID: C001-SS001-0012-01
Matrix: SolidDate Collected: 08/18/15 09:40

Percent Solids: 93.3Date Received: 08/19/15 09:30

Method: 6010C - Metals (ICP)
RL MDL

Aluminum 7200 190 40 mg/Kg ☼ 08/21/15 11:15 08/26/15 19:49 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

9.3 2.9 mg/Kg 08/21/15 11:15 08/26/15 19:49 10☼Antimony 4.3 ➒ ➓ ➔

9.3 2.2 mg/Kg 08/21/15 11:15 08/26/15 19:49 10☼Arsenic →➣→ ➒ ➔

47 1.0 mg/Kg 08/21/15 11:15 08/26/15 19:49 10☼Barium →→ F1

4.7 0.70 mg/Kg 08/21/15 11:15 08/26/15 19:49 10☼Beryllium ND

4.7 0.32 mg/Kg 08/21/15 11:15 08/26/15 19:49 10☼Cadmium ND

2300 63 mg/Kg 08/21/15 11:15 08/26/15 19:49 10☼Calcium 21000

9.3 1.3 mg/Kg 08/21/15 11:15 08/26/15 19:49 10☼Chromium 21 B

47 1.3 mg/Kg 08/21/15 11:15 08/26/15 19:49 10☼Cobalt →➣↔ ➒

23 2.3 mg/Kg 08/21/15 11:15 08/26/15 19:49 10☼Copper ↔↕ F2 F1 B

93 19 mg/Kg 08/21/15 11:15 08/26/15 19:49 10☼Iron 18000 F2

9.3 1.2 mg/Kg 08/21/15 11:15 08/26/15 19:49 10☼Lead 100 F2 F1

930 29 mg/Kg 08/21/15 11:15 08/26/15 19:49 10☼Magnesium 11000

9.3 0.75 mg/Kg 08/21/15 11:15 08/26/15 19:49 10☼Manganese 220 F1

37 1.1 mg/Kg 08/21/15 11:15 08/26/15 19:49 10☼➙➛➜➝➞➟ 18 ➒

4700 670 mg/Kg 08/21/15 11:15 08/26/15 19:49 10☼Potassium ➠→➡➡ ➒ ➢➤ ➢➠

14 1.9 mg/Kg 08/21/15 11:15 08/26/15 19:49 10☼Selenium ND

9.3 0.65 mg/Kg 08/21/15 11:15 08/26/15 19:49 10☼Silver ND

930 71 mg/Kg 08/21/15 11:15 08/26/15 19:49 10☼Sodium 1200

19 1.8 mg/Kg 08/21/15 11:15 08/26/15 19:49 10☼Thallium ND

47 4.7 mg/Kg 08/21/15 11:15 08/26/15 19:49 10☼➥➦➧➦➨➛➩➫ 29 ➒

47 5.2 mg/Kg 08/21/15 11:15 08/26/15 19:49 10☼➭➛➧➜ 120 F2 F1

➯➲➳➵➸➺➻ ➼➽➼➾➚ ➪ ➯➲➶➹➘➶➴ ➷➬➮➱➱✃

RL MDL

Mercury ➡➣➠➤ 0.031 0.010 mg/Kg ☼ 08/27/15 14:00 08/28/15 15:39 1

Analyte Dil Fac❐❒❮❰ÏÐÑÒPreparedÓ❒ÔÕ DResult Ö×❮❰ÔØÔÑÙ

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 ➡➣→↔Ú

(2σÛÜÝÞ

0.164

(2σÛÜÝÞ

108/24/15 14:5908/20/15 15:15pCi/g0.06031.00

RL MDC

0.152

Dil Fac❐❒❮❰ÏÐÑÒPreparedÓ❒ÔÕResult Ö×❮❰ÔØÔÑÙ

Count Total

Ó❒ßÑÙÕà Ó❒ßÑÙÕà

pCi/g 08/20/15 15:15 08/24/15 14:59 10.03711.000.3070.253➤➣➡ÚThorium-230

pCi/g 08/20/15 15:15 08/24/15 14:59 10.02291.000.1760.161➡➣Úá→Thorium-232

Thorium-229 30 - 110

Tracer

08/20/15 15:15 08/24/15 14:59 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.8

➯➲➳➵➸➺➻ ➱➪â➾➪ã ➪ äå➸➳➸æç➹ è➶éêç➘ë ➷➱ìæ➵é íæ➲➹➳➶➸ë➲➳➶➴✃

Analyte

îï➦➧➛➩➫ð➤↔↔ñ➤↔á ➡➣á→á

(2σÛÜÝÞ

0.130

(2σÛÜÝÞ

108/24/15 15:0208/20/15 15:15pCi/g0.02411.00

RL MDC

0.123

Dil Fac❐❒❮❰ÏÐÑÒPreparedÓ❒ÔÕResult Ö×❮❰ÔØÔÑÙ

Count Total

Ó❒ßÑÙÕà Ó❒ßÑÙÕà

pCi/g 08/20/15 15:15 08/24/15 15:02 10.03001.000.02000.0200U0.0100Uranium-235/236

pCi/g 08/20/15 15:15 08/24/15 15:02 10.02411.000.1340.127➡➣↕➡↕îï➦➧➛➩➫ð➤↔Ú

Uranium-232 30 - 110

Tracer

08/20/15 15:15 08/24/15 15:02 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.6
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Client Sample Results
TestAmerica Job ID: 160-13435-1Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Lab Sample ID: 160-13435-1Client Sample ID: C001-SS001-0012-01
Matrix: SolidDate Collected: 08/18/15 09:40

Date Received: 08/19/15 09:30

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Cesium-137 -0.00113 U

(2σ+/-)

0.0615

(2σ+/-)

108/22/15 19:3108/21/15 15:44pCi/g0.106

RL MDC

0.0615

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 08/21/15 15:44 08/22/15 19:31 11.801.002.201.846.83Radium-226

pCi/g 08/21/15 15:44 08/22/15 19:31 10.3010.2530.2410.735Radium-228

Ac-228 0.735 0.241 0.253 0.301 pCi/g 08/21/15 15:44 08/22/15 19:31 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 2.33 0.267 0.360 0.157 pCi/g 08/21/15 15:44 08/22/15 19:31 1

K-40 12.6 1.66 2.11 0.628 pCi/g 08/21/15 15:44 08/22/15 19:31 1

Pb-210 4.17 1.64 1.71 1.87 pCi/g 08/21/15 15:44 08/22/15 19:31 1

Pb-212 0.570 0.128 0.147 0.140 pCi/g 08/21/15 15:44 08/22/15 19:31 1

Pb-214 2.37 0.251 0.352 0.165 pCi/g 08/21/15 15:44 08/22/15 19:31 1

Tl-208 0.213 0.0801 0.0831 0.0761 pCi/g 08/21/15 15:44 08/22/15 19:31 1

Lab Sample ID: 160-13435-2Client Sample ID: C001-SS001-0012-02
Matrix: SolidDate Collected: 08/18/15 09:40

Percent Solids: 92.1Date Received: 08/19/15 09:30

Method: 6010C - Metals (ICP)
RL MDL

Aluminum 6800 190 41 mg/Kg ☼ 08/21/15 11:15 08/26/15 20:17 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

9.6 3.0 mg/Kg 08/21/15 11:15 08/26/15 20:17 10☼Antimony 3.5 ò ó ô

9.6 2.3 mg/Kg 08/21/15 11:15 08/26/15 20:17 10☼Arsenic õö÷ ò ô

48 1.1 mg/Kg 08/21/15 11:15 08/26/15 20:17 10☼Barium øù

4.8 0.72 mg/Kg 08/21/15 11:15 08/26/15 20:17 10☼Beryllium ND

4.8 0.33 mg/Kg 08/21/15 11:15 08/26/15 20:17 10☼Cadmium ND

2400 65 mg/Kg 08/21/15 11:15 08/26/15 20:17 10☼Calcium 18000

9.6 1.3 mg/Kg 08/21/15 11:15 08/26/15 20:17 10☼Chromium ÷ø B

48 1.4 mg/Kg 08/21/15 11:15 08/26/15 20:17 10☼Cobalt úöû ò

24 2.4 mg/Kg 08/21/15 11:15 08/26/15 20:17 10☼Copper 22 ò ô

96 19 mg/Kg 08/21/15 11:15 08/26/15 20:17 10☼Iron 13000

9.6 1.2 mg/Kg 08/21/15 11:15 08/26/15 20:17 10☼Lead ÷úü

960 30 mg/Kg 08/21/15 11:15 08/26/15 20:17 10☼Magnesium øõüü

9.6 0.77 mg/Kg 08/21/15 11:15 08/26/15 20:17 10☼Manganese 130

38 1.1 mg/Kg 08/21/15 11:15 08/26/15 20:17 10☼ýþÿ◆�✁ ÷ú ò

4800 700 mg/Kg 08/21/15 11:15 08/26/15 20:17 10☼Potassium ùøüü ò

14 2.0 mg/Kg 08/21/15 11:15 08/26/15 20:17 10☼Selenium ND

9.6 0.67 mg/Kg 08/21/15 11:15 08/26/15 20:17 10☼Silver ND

960 73 mg/Kg 08/21/15 11:15 08/26/15 20:17 10☼Sodium 830 ò

19 1.8 mg/Kg 08/21/15 11:15 08/26/15 20:17 10☼Thallium ND

48 4.9 mg/Kg 08/21/15 11:15 08/26/15 20:17 10☼❱✂✄✂☎þ✆✝ 13 ò

48 5.4 mg/Kg 08/21/15 11:15 08/26/15 20:17 10☼❩þ✄ÿ 100

▼✞✟✠✡☛☞ ✌✍✌✎✏ ✑ ▼✞✒✓✔✒✕ ✖✗✘✙✙✚

RL MDL

Mercury üö÷û 0.031 0.010 mg/Kg ☼ 08/27/15 14:00 08/28/15 15:47 1

Analyte Dil Fac❆✛✜✢✣✤✥✦Prepared❯✛✧★ DResult ◗✩✜✢✧✪✧✥✫

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-13435-1Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Lab Sample ID: 160-13435-2Client Sample ID: C001-SS001-0012-02
Matrix: SolidDate Collected: 08/18/15 09:40

Date Received: 08/19/15 09:30

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 1.01

(2σ+/-)

0.199

(2σ+/-)

108/24/15 14:5908/20/15 15:15pCi/g0.07361.00

RL MDC

0.180

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 08/20/15 15:15 08/24/15 14:59 10.04861.000.3540.2832.53Thorium-230

pCi/g 08/20/15 15:15 08/24/15 14:59 10.04381.000.1830.1670.888Thorium-232

Thorium-229 30 - 110

Tracer

08/20/15 15:15 08/24/15 14:59 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.4

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Analyte

Uranium-233/234 0.446

(2σ+/-)

0.127

(2σ+/-)

108/24/15 15:0308/20/15 15:15pCi/g0.06691.00

RL MDC

0.121

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 08/20/15 15:15 08/24/15 15:03 10.05481.000.04440.0443U0.0440Uranium-235/236

pCi/g 08/20/15 15:15 08/24/15 15:03 10.05891.000.1430.1350.569Uranium-238

Uranium-232 30 - 110

Tracer

08/20/15 15:15 08/24/15 15:03 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.9

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Cesium-137 0.0174 U

(2σ+/-)

0.0501

(2σ+/-)

108/22/15 19:3208/21/15 15:44pCi/g0.0862

RL MDC

0.0501

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 08/21/15 15:44 08/22/15 19:32 11.771.001.981.705.75Radium-226

pCi/g 08/21/15 15:44 08/22/15 19:32 10.1410.2670.2371.21Radium-228

Ac-228 1.21 0.237 0.267 0.141 pCi/g 08/21/15 15:44 08/22/15 19:32 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 2.49 0.253 0.362 0.158 pCi/g 08/21/15 15:44 08/22/15 19:32 1

K-40 10.3 1.35 1.71 0.799 pCi/g 08/21/15 15:44 08/22/15 19:32 1

Pb-210 3.60 1.75 1.81 2.01 pCi/g 08/21/15 15:44 08/22/15 19:32 1

Pb-212 1.26 0.142 0.217 0.121 pCi/g 08/21/15 15:44 08/22/15 19:32 1

Pb-214 2.96 0.217 0.376 0.167 pCi/g 08/21/15 15:44 08/22/15 19:32 1

Tl-208 0.390 0.0699 0.0807 0.0513 pCi/g 08/21/15 15:44 08/22/15 19:32 1

Lab Sample ID: 160-13435-3Client Sample ID: C001-SS002-0012-01
Matrix: SolidDate Collected: 08/18/15 11:30

Percent Solids: 91.8Date Received: 08/19/15 09:30

Method: 6010C - Metals (ICP)
RL MDL

Aluminum 11000 200 43 mg/Kg ☼ 08/21/15 11:15 08/26/15 20:21 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 3.1 mg/Kg 08/21/15 11:15 08/26/15 20:21 10☼Antimony ND ^

10 2.4 mg/Kg 08/21/15 11:15 08/26/15 20:21 10☼Arsenic ND

51 1.1 mg/Kg 08/21/15 11:15 08/26/15 20:21 10☼Barium 42 ❏

5.1 0.76 mg/Kg 08/21/15 11:15 08/26/15 20:21 10☼Beryllium ND

5.1 0.35 mg/Kg 08/21/15 11:15 08/26/15 20:21 10☼Cadmium ND

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-13435-1Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Lab Sample ID: 160-13435-3Client Sample ID: C001-SS002-0012-01
Matrix: SolidDate Collected: 08/18/15 11:30

Percent Solids: 91.8Date Received: 08/19/15 09:30

Method: 6010C - Metals (ICP) (Continued)
RL MDL

Calcium 11000 2500 68 mg/Kg ☼ 08/21/15 11:15 08/26/15 20:21 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 1.4 mg/Kg 08/21/15 11:15 08/26/15 20:21 10☼Chromium 11 B

51 1.5 mg/Kg 08/21/15 11:15 08/26/15 20:21 10☼Cobalt 13 ✬

25 2.5 mg/Kg 08/21/15 11:15 08/26/15 20:21 10☼Copper ✹✭ B

100 20 mg/Kg 08/21/15 11:15 08/26/15 20:21 10☼Iron 22000

10 1.3 mg/Kg 08/21/15 11:15 08/26/15 20:21 10☼Lead 22

1000 32 mg/Kg 08/21/15 11:15 08/26/15 20:21 10☼Magnesium ✭✻✮✮

10 0.81 mg/Kg 08/21/15 11:15 08/26/15 20:21 10☼Manganese ✷✯✮

41 1.2 mg/Kg 08/21/15 11:15 08/26/15 20:21 10☼✰✱✲✳✴✵ 13 ✬

5100 740 mg/Kg 08/21/15 11:15 08/26/15 20:21 10☼Potassium ND

15 2.1 mg/Kg 08/21/15 11:15 08/26/15 20:21 10☼Selenium ND

10 0.71 mg/Kg 08/21/15 11:15 08/26/15 20:21 10☼❙✱✵✶✴✸ ✮✺✻✼ ✬ ✽

1000 77 mg/Kg 08/21/15 11:15 08/26/15 20:21 10☼Sodium ✼✯✮✮

20 1.9 mg/Kg 08/21/15 11:15 08/26/15 20:21 10☼Thallium ND

51 5.2 mg/Kg 08/21/15 11:15 08/26/15 20:21 10☼✾✿❀✿❁✱❂❃ 42 ✬

51 5.7 mg/Kg 08/21/15 11:15 08/26/15 20:21 10☼❄✱❀✲ ❅✮ ✬

❇❈❉❊❋●❍ ■❑■▲❖ P ❇❈❘❚❲❘❳ ❨❬❭❪❪❫

RL MDL

Mercury ✮✺✼❅ 0.033 0.011 mg/Kg ☼ 08/27/15 14:00 08/28/15 15:50 1

Analyte Dil Fac❴❵❛❜❝❞❡❢Prepared❣❵❤✐ DResult ❥❦❛❜❤❧❤❡♠

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 ✮✺❅❅✷

(2σ♥♦♣q

0.149

(2σ♥♦♣q

108/24/15 14:5908/20/15 15:15pCi/g0.08791.00

RL MDC

0.142

Dil Fac❴❵❛❜❝❞❡❢Prepared❣❵❤✐Result ❥❦❛❜❤❧❤❡♠

Count Total

❣❵r❡♠✐s ❣❵r❡♠✐s

pCi/g 08/20/15 15:15 08/24/15 14:59 10.04111.000.1690.158✮✺✯✷tThorium-230

pCi/g 08/20/15 15:15 08/24/15 14:59 10.05641.000.1560.147✮✺✭✷❅Thorium-232

Thorium-229 30 - 110

Tracer

08/20/15 15:15 08/24/15 14:59 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

82.2

❇❈❉❊❋●❍ ❪P✉▲P✈ P ✇①❋❉❋②③❚ ④❘⑤⑥③❲⑦ ❨❪⑧②❊⑤ ⑨②❈❚❉❘❋⑦❈❉❘❳❫

Analyte

⑩✸✿❀✱❂❃❶✷❷❷❸✷❷✹ ✮✺✹✯✼

(2σ♥♦♣q

0.137

(2σ♥♦♣q

108/24/15 15:0308/20/15 15:15pCi/g0.05931.00

RL MDC

0.131

Dil Fac❴❵❛❜❝❞❡❢Prepared❣❵❤✐Result ❥❦❛❜❤❧❤❡♠

Count Total

❣❵r❡♠✐s ❣❵r❡♠✐s

pCi/g 08/20/15 15:15 08/24/15 15:03 10.03321.000.04970.0494✮✺✮❅❅❷⑩✸✿❀✱❂❃❶✷❷❅❸✷❷✭

pCi/g 08/20/15 15:15 08/24/15 15:03 10.04291.000.1420.135✮✺❅✼✷⑩✸✿❀✱❂❃❶✷❷t

Uranium-232 30 - 110

Tracer

08/20/15 15:15 08/24/15 15:03 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

83.2

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Cesium-137 0.0143 U

(2σ+/-)

0.0419

(2σ+/-)

108/22/15 20:0608/21/15 15:44pCi/g0.0736

RL MDC

0.0419

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 08/21/15 15:44 08/22/15 20:06 11.251.001.141.062.45Radium-226

pCi/g 08/21/15 15:44 08/22/15 20:06 10.2230.1850.1780.492Radium-228

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-13435-1Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Lab Sample ID: 160-13435-3Client Sample ID: C001-SS002-0012-01
Matrix: SolidDate Collected: 08/18/15 11:30

Date Received: 08/19/15 09:30

Ac-228 0.492 0.178 0.185 0.223 pCi/g 08/21/15 15:44 08/22/15 20:06 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.875 0.150 0.175 0.112 pCi/g 08/21/15 15:44 08/22/15 20:06 1

K-40 7.34 1.13 1.36 0.529 pCi/g 08/21/15 15:44 08/22/15 20:06 1

Pb-212 0.478 0.115 0.130 0.116 pCi/g 08/21/15 15:44 08/22/15 20:06 1

Pb-214 0.916 0.147 0.175 0.149 pCi/g 08/21/15 15:44 08/22/15 20:06 1

Tl-208 0.182 0.0524 0.0557 0.0496 pCi/g 08/21/15 15:44 08/22/15 20:06 1

Lab Sample ID: 160-13435-4Client Sample ID: C001-SS003-0012-01
Matrix: SolidDate Collected: 08/18/15 12:50

Percent Solids: 90.3Date Received: 08/19/15 09:30

Method: 6010C - Metals (ICP)
RL MDL

Aluminum 9800 200 42 mg/Kg ☼ 08/21/15 11:15 08/26/15 20:25 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 3.1 mg/Kg 08/21/15 11:15 08/26/15 20:25 10☼Antimony ND ^

10 2.4 mg/Kg 08/21/15 11:15 08/26/15 20:25 10☼Arsenic 7.7 ❹ ❺

50 1.1 mg/Kg 08/21/15 11:15 08/26/15 20:25 10☼Barium ❻❼

5.0 0.75 mg/Kg 08/21/15 11:15 08/26/15 20:25 10☼Beryllium ND

5.0 0.34 mg/Kg 08/21/15 11:15 08/26/15 20:25 10☼Cadmium ND

2500 67 mg/Kg 08/21/15 11:15 08/26/15 20:25 10☼Calcium ❻❽❾❾

10 1.4 mg/Kg 08/21/15 11:15 08/26/15 20:25 10☼Chromium 18 B

50 1.4 mg/Kg 08/21/15 11:15 08/26/15 20:25 10☼Cobalt ❿➀➁ ❹

25 2.4 mg/Kg 08/21/15 11:15 08/26/15 20:25 10☼Copper 32 B

100 20 mg/Kg 08/21/15 11:15 08/26/15 20:25 10☼Iron 20000

10 1.3 mg/Kg 08/21/15 11:15 08/26/15 20:25 10☼Lead 23

1000 31 mg/Kg 08/21/15 11:15 08/26/15 20:25 10☼Magnesium ❻➂❾❾

10 0.80 mg/Kg 08/21/15 11:15 08/26/15 20:25 10☼Manganese 310

40 1.2 mg/Kg 08/21/15 11:15 08/26/15 20:25 10☼➃➄➅➆➇➈ ❼➉ ❹

5000 720 mg/Kg 08/21/15 11:15 08/26/15 20:25 10☼Potassium 1200 ❹

15 2.1 mg/Kg 08/21/15 11:15 08/26/15 20:25 10☼Selenium ND

10 0.70 mg/Kg 08/21/15 11:15 08/26/15 20:25 10☼Silver ND

1000 76 mg/Kg 08/21/15 11:15 08/26/15 20:25 10☼Sodium ➊❾❾ ❹

20 1.9 mg/Kg 08/21/15 11:15 08/26/15 20:25 10☼Thallium ND

50 5.1 mg/Kg 08/21/15 11:15 08/26/15 20:25 10☼➋➌➍➌➎➄➏➐ ➑❻ ❹

50 5.6 mg/Kg 08/21/15 11:15 08/26/15 20:25 10☼➒➄➍➅ ➉➉

➓➔→➣↔↕➙ ➛➜➛➝➞ ➟ ➓➔➠➡➢➠➤ ➥➦➧➨➨➩

RL MDL

Mercury ❾➀❾➂➁ ❹ 0.036 0.012 mg/Kg ☼ 08/27/15 14:00 08/28/15 15:51 1

Analyte Dil Fac➫➭➯➲➳➵➸➺Prepared➻➭➼➽ DResult ➾➚➯➲➼➪➼➸➶

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 ❾➀➊❽❿

(2σ➹➘➴➷

0.176

(2σ➹➘➴➷

108/24/15 14:5908/20/15 15:15pCi/g0.08881.00

RL MDC

0.165

Dil Fac➫➭➯➲➳➵➸➺Prepared➻➭➼➽Result ➾➚➯➲➼➪➼➸➶

Count Total

➻➭➬➸➶➽➮ ➻➭➬➸➶➽➮

pCi/g 08/20/15 15:15 08/24/15 14:59 10.02581.000.1650.155❾➀➉➁➊Thorium-230

pCi/g 08/20/15 15:15 08/24/15 14:59 10.04141.000.1640.153❾➀➉❿❻Thorium-232

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-13435-1Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Lab Sample ID: 160-13435-4Client Sample ID: C001-SS003-0012-01
Matrix: SolidDate Collected: 08/18/15 12:50

Date Received: 08/19/15 09:30

Thorium-229 30 - 110

Tracer

08/20/15 15:15 08/24/15 14:59 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.9

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Analyte

Uranium-233/234 0.404

(2σ+/-)

0.124

(2σ+/-)

108/24/15 15:0308/20/15 15:15pCi/g0.05291.00

RL MDC

0.119

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 08/20/15 15:15 08/24/15 15:03 10.05961.000.04340.0433U0.0373Uranium-235/236

pCi/g 08/20/15 15:15 08/24/15 15:03 10.06071.000.1190.1150.374Uranium-238

Uranium-232 30 - 110

Tracer

08/20/15 15:15 08/24/15 15:03 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.6

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Cesium-137 0.000163 U

(2σ+/-)

0.0570

(2σ+/-)

108/22/15 20:0408/21/15 15:44pCi/g0.112

RL MDC

0.0570

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 08/21/15 15:44 08/22/15 20:04 11.371.001.030.9971.38Radium-226

pCi/g 08/21/15 15:44 08/22/15 20:04 10.3190.1840.1800.378Radium-228

Ac-228 0.378 0.180 0.184 0.319 pCi/g 08/21/15 15:44 08/22/15 20:04 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.758 0.156 0.175 0.0982 pCi/g 08/21/15 15:44 08/22/15 20:04 1

K-40 9.53 1.64 1.91 0.766 pCi/g 08/21/15 15:44 08/22/15 20:04 1

Pb-212 0.683 0.132 0.159 0.118 pCi/g 08/21/15 15:44 08/22/15 20:04 1

Pb-214 0.810 0.199 0.216 0.190 pCi/g 08/21/15 15:44 08/22/15 20:04 1

Tl-208 0.151 0.0715 0.0732 0.0963 pCi/g 08/21/15 15:44 08/22/15 20:04 1

Lab Sample ID: 160-13435-5Client Sample ID: RB-081815
Matrix: WaterDate Collected: 08/18/15 11:45

Date Received: 08/19/15 09:30

Method: 6010C - Metals (ICP)
RL MDL

Aluminum ND 200 22 ug/L 08/21/15 15:55 08/26/15 20:37 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 3.7 ug/L 08/21/15 15:55 08/26/15 20:37 1Antimony 4.4 ➱ ✃

10 1.8 ug/L 08/21/15 15:55 08/26/15 20:37 1Arsenic ❐❒❮ ➱

50 2.1 ug/L 08/21/15 15:55 08/26/15 20:37 1Barium ND

5.0 0.28 ug/L 08/21/15 15:55 08/26/15 20:37 1Beryllium ND

5.0 0.34 ug/L 08/21/15 15:55 08/26/15 20:37 1Cadmium ND

1000 54 ug/L 08/21/15 15:55 08/26/15 20:37 1Calcium ND

10 3.4 ug/L 08/21/15 15:55 08/26/15 20:37 1Chromium ND

50 2.7 ug/L 08/21/15 15:55 08/26/15 20:37 1Cobalt ND

25 2.1 ug/L 08/21/15 15:55 08/26/15 20:37 1Copper ND

100 13 ug/L 08/21/15 15:55 08/26/15 20:37 1Iron 19 ➱

10 0.60 ug/L 08/21/15 15:55 08/26/15 20:37 1Lead ND

1000 51 ug/L 08/21/15 15:55 08/26/15 20:37 1Magnesium ND

15 1.0 ug/L 08/21/15 15:55 08/26/15 20:37 1Manganese ND

40 2.6 ug/L 08/21/15 15:55 08/26/15 20:37 1Nickel ND
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Client Sample Results
TestAmerica Job ID: 160-13435-1Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Lab Sample ID: 160-13435-5Client Sample ID: RB-081815
Matrix: WaterDate Collected: 08/18/15 11:45

Date Received: 08/19/15 09:30

Method: 6010C - Metals (ICP) (Continued)
RL MDL

Potassium ND 5000 460 ug/L 08/21/15 15:55 08/26/15 20:37 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

15 2.1 ug/L 08/21/15 15:55 08/26/15 20:37 1Selenium 2.3 ❰ Ï

10 0.99 ug/L 08/21/15 15:55 08/26/15 20:37 1Silver ND

1000 110 ug/L 08/21/15 15:55 08/26/15 20:37 1Sodium ND

20 2.4 ug/L 08/21/15 15:55 08/26/15 20:37 1Thallium ND

50 4.4 ug/L 08/21/15 15:55 08/26/15 20:37 1Vanadium ND

20 8.3 ug/L 08/21/15 15:55 08/26/15 20:37 1ÐÑÒÓ 13 ❰

ÔÕÖ×ØÙÚ ÛÜÛÝÞ ß ÔÕàáâàã äåæÞÞç

RL MDL

Mercury ND 0.20 0.060 ug/L 08/20/15 10:26 08/21/15 09:17 1

Analyte Dil FacèéêëìíîïPreparedðéñò DResult óôêëñõñîö

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.141 U

(2σ÷øùú

0.120

(2σ÷øùú

108/25/15 10:3908/20/15 08:50pCi/L0.1521.00

RL MDC

0.119

Dil FacèéêëìíîïPreparedðéñòResult óôêëñõñîö

Count Total

ðéûîöòü ðéûîöòü

pCi/L 08/20/15 08:50 08/25/15 10:39 10.1091.000.09470.0943U0.102Thorium-230

pCi/L 08/20/15 08:50 08/25/15 10:39 10.1201.000.01680.0168U-0.0145Thorium-232

Thorium-229 30 - 110

Tracer

08/20/15 08:50 08/25/15 10:39 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

73.5

ÔÕÖ×ØÙÚ ÞßÝýßþ ß ÿ▼ØÖØ�✁á ✂à✄☎✁â✆ äÞ✝�×✄ ✞�ÕáÖàØ✆ÕÖàãç

Analyte

Uranium-233/234 -0.00843 U

(2σ÷øùú

0.0119

(2σ÷øùú

108/24/15 14:5708/20/15 08:50pCi/L0.09441.00

RL MDC

0.0119

Dil FacèéêëìíîïPreparedðéñòResult óôêëñõñîö

Count Total

ðéûîöòü ðéûîöòü

pCi/L 08/20/15 08:50 08/24/15 14:57 10.1011.000.01050.0105U-0.00524Uranium-235/236

pCi/L 08/20/15 08:50 08/24/15 14:57 10.09421.000.03570.0357U0.00841Uranium-238

Uranium-232 30 - 110

Tracer

08/20/15 08:50 08/24/15 14:57 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

84.2

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Cesium-137 -0.0400 U

(2σ+/-)

5.23

(2σ+/-)

108/20/15 15:3908/20/15 10:44pCi/L10.220.0

RL MDC

5.23

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Other Detected 

Radionuclide

None pCi/L 08/20/15 10:44 08/20/15 15:39 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

TestAmerica St. Louis
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Default Detection Limits
❈✟✠✡☛☞✌ ✍✡✎☞✏☛ ✑✏✟✒☞✠✏☛✎✓ ✔☛✕✖ ❚✡✎☞✗✘✡✙✠✕✚ ✛✏✜ ✔✢✌ ✣✤✥✦✣✧★✧✩✦✣

P✙✏✪✡✕☞✫✑✠☞✡✌ ✬P✗ ✭✑❚✮ ✦ ✭✯P ✰✏✖ ✧✧★✗

Method: 6010C - Metals (ICP)

✷✱Aluminum ♠✲✳✴✲
Analyte Units MethodMDLRL

✹✵✶ 6010C

✷✱✱Aluminum ✉✲✳✸✷✷ 6010C

1.0Antimony ♠✲✳✴✲✱✵✶✺ 6010C

10Antimony ✉✲✳✸✶✵✻ 6010C

1.0Arsenic ♠✲✳✴✲✱✵✷✹ 6010C

10Arsenic ✉✲✳✸✺✵✼ 6010C

✽✵✱❇✾✿❀✉♠ ♠✲✳✴✲0.11 6010C

✽✱❇✾✿❀✉♠ ✉✲✳✸✷✵✺ 6010C

✱✵✽✱❇❁✿❂❃❃❀✉♠ ♠✲✳✴✲✱✵✱✻✽ 6010C

✽✵✱❇❁✿❂❃❃❀✉♠ ✉✲✳✸✱✵✷✼ 6010C

✱✵✽✱Cadmium ♠✲✳✴✲✱✵✱✶✹ 6010C

✽✵✱Cadmium ✉✲✳✸✱✵✶✹ 6010C

✷✽✱Calcium ♠✲✳✴✲❄✵✻ 6010C

1000Calcium ✉✲✳✸✽✹ 6010C

1.0Chromium ♠✲✳✴✲0.14 6010C

10Chromium ✉✲✳✸✶✵✹ 6010C

✽✵✱Cobalt ♠✲✳✴✲0.14 6010C

✽✱Cobalt ✉✲✳✸✷✵✻ 6010C

✷✵✽Copper ♠✲✳✴✲✱✵✷✽ 6010C

✷✽Copper ✉✲✳✸✷✵✺ 6010C

10Iron ♠✲✳✴✲✷✵✱ 6010C

100Iron ✉✲✳✸✺✶ 6010C

1.0✸❁✾▲ ♠✲✳✴✲✱✵✺✶ 6010C

10✸❁✾▲ ✉✲✳✸0.60 6010C

100Magnesium ♠✲✳✴✲✶✵✷ 6010C

1000Magnesium ✉✲✳✸✽✺ 6010C

1.0Manganese ♠✲✳✴✲✱✵✱✼✱ 6010C

✺✽Manganese ✉✲✳✸1.0 6010C

4.0Nickel ♠✲✳✴✲✱✵✺✷ 6010C

40Nickel ✉✲✳✸✷✵❄ 6010C

✽✱✱Potassium ♠✲✳✴✲✻✷ 6010C

✽✱✱✱Potassium ✉✲✳✸460 6010C

✺✵✽Selenium ♠✲✳✴✲✱✵✷✺ 6010C

✺✽Selenium ✉✲✳✸✷✵✺ 6010C

1.0Silver ♠✲✳✴✲✱✵✱✻✱ 6010C

10Silver ✉✲✳✸✱✵❅❅ 6010C

100Sodium ♠✲✳✴✲✻✵❄ 6010C

1000Sodium ✉✲✳✸110 6010C

✷✵✱Thallium ♠✲✳✴✲✱✵✺❅ 6010C

✷✱Thallium ✉✲✳✸✷✵✹ 6010C

✽✵✱Vanadium ♠✲✳✴✲✱✵✽✺ 6010C

✽✱Vanadium ✉✲✳✸4.4 6010C

✽✵✱❩❀❆❉ ♠✲✳✴✲✱✵✽❄ 6010C

✷✱❩❀❆❉ ✉✲✳✸✼✵✶ 6010C

❊❋●❍■❏❑ ◆❖◆◗❘ ❙ ❊❋❯❱❲❯❳ ❨❬❭❘❘❪

✱✵✷✱Mercury ✉✲✳✸

Analyte ❫❴❵❛❜ MethodMDLRL

0.060 ✻✹✻✱❝

❊❋●❍■❏❑ ◆❖◆❞❡ ❙ ❊❋❯❱❲❯❳ ❨❬❭❘❘❪

❚✡✎☞✗✘✡✙✠✕✚ ✑☞✖ ❢✏✒✠✎
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Default Detection Limits
❣❤✐❥❦❧♥ ♦❥♣❧q❦ rq❤s❧✐q❦♣t ✈❦✇① ②❥♣❧③④❥⑤✐✇⑥ ⑦q⑧ ✈⑨♥ ⑩❶❷❸⑩❹❺❹❻❸⑩

❼⑤q❽❥✇❧❾r✐❧❥♥ ❿❼③ ➀r②➁ ❸ ➀➂❼ ➃q① ❹❹❺③

➄➅➆➇➈➉➊ ➋➌➋➍➎ ➏ ➄➅➐➑➒➐➓ ➔→➣↔↔↕

➙➛➙➜➜Mercury ➝➞➟➠➞
Analyte ➡➢➤➥➦ MethodMDLRL

0.011 ➧➨➧➩➫

②❥♣❧③④❥⑤✐✇⑥ r❧① ➭qs✐♣
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Tracer/Carrier Summary
➯➲➳➵➸➺➲➻➼➽➾ ➚➪➶ ➹➘➴ ➷➬➮➱➷✃❐✃❒➱➷❮❰➼➲Ï➵➴ Ð➲➳➵➪Ï Ñ➪❰Ò➵➼➪Ï➳Ó ➹Ï➽Ô

Õ➻➪Ö➲➽➵×Ñ➼➵➲➴ ØÕ➸ ÙÑ➯Ú ➱ ÙÛÕ Ü➪Ô ✃✃❐➸

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (30-110)

Th-229

ÝÞßàáâãäáåæåçäá

èéêëéìí îïéðñ òóëëéôíõìëé öï÷ïíøù

úããáäûûããáäããáüäãá

àÝßüáâãäáåæåçäá ýû úããáäûûããáäããáüäãá

ààßåáâãäáåæåçäá ýûþ úããáäûûããáäããáüäãá

Ýåßæáâãäáåæåçäü úããáäûûããáäããáüäãü

àüßüáâãäáåæåçäå úããáäûûããüäããáüäãá

àâßÝáâãäáåæåçäæ úããáäûûããåäããáüäãá

àæßàÿúû áâãäüãâÞüà▲üä� ÿ✁✂ ú✄☎✆✝✄✞ û✁✟✠✞✡

àåßáý▼ áâãäüãâÞüà▲áä� ý✡✆☛✄☞ ▼✞✁☎✌

Tracer/Carrier Legend

❚☛äüüÝ ✍ ❚☛✄✝✎✏✟äüüÝ

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (30-110)

Th-229

Þåßçáâãäáåæåçäç

Percent Yield (Acceptance Limits)

❘▼äãàáàáç

Þàßüáâãäáåæåçäç þ✶ ❘▼äãàáàáç

ÝåßÞÿúû áâãäüãââÞã▲üä� ÿ✁✂ ú✄☎✆✝✄✞ û✁✟✠✞✡

ààßçý▼ áâãäüãââÞã▲áä� ý✡✆☛✄☞ ▼✞✁☎✌

Tracer/Carrier Legend

❚☛äüüÝ ✍ ❚☛✄✝✎✏✟äüüÝ

✑✒✓✔✕✖✗ ✘✙✚✛✙✜ ✙ ✢✣✕✓✕✤✥✦ ✧★✩✪✥✫✬ ✭✘✮✤✔✩ ✯✤✒✦✓★✕✬✒✓★✰✱

Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (30-110)

❯✲✳✴✳

àâßâáâãäáåæåçäá

Percent Yield (Acceptance Limits)

úããáäûûããáäããáüäãá

àÞßãáâãäáåæåçäá ýû úããáäûûããáäããáüäãá

àÞßçáâãäáåæåçäá ýûþ úããáäûûããáäããáüäãá

ÝÞßÝáâãäáåæåçäü úããáäûûããáäããáüäãü

àåßüáâãäáåæåçäå úããáäûûããüäããáüäãá

àÞßâáâãäáåæåçäæ úããáäûûããåäããáüäãá

Þàßæÿúû áâãäüãâÞåÞ▲üä� ÿ✁✂ ú✄☎✆✝✄✞ û✁✟✠✞✡

Ýçßåý▼ áâãäüãâÞåÞ▲áä� ý✡✆☛✄☞ ▼✞✁☎✌

Tracer/Carrier Legend

✶äüåü ✍ ✶✝✁☎✎✏✟äüåü

➯➲➳➵➸➺➲➻➼➽➾ Ñ➵Ô ✵➪Ò➼➳
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Tracer/Carrier Summary
✷✸✹✺✻✼✸✽✾✿❀ ❁❂❃ ❄❅❆ ❇❈❉❊❇❋●❋❍❊❇■❏✾✸❑✺❆ ◆✸✹✺❂❑ ❖❂❏P✺✾❂❑✹◗ ❄❑✿❙

❱✽❂❲✸✿✺❳❖✾✺✸❆ ❨❱✻ ❩❖✷❬ ❊ ❩❭❱ ❪❂❙ ❋❋●✻

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (30-110)

U-232

❫❴❵❛❜❝❞❡❜❢❴❢❣❡❣

❤✐❥❦✐❧♠ ♥♦✐♣q rs❦❦✐t♠✉❧❦✐ ✈♦✇♦♠①②

③④❡❞❫❜❫❜❣

⑤❞❵❫❜❝❞❡❜❢❴❢❣❡❣ ⑥⑦ ③④❡❞❫❜❫❜❣

⑤❫❵❣⑧⑨⑩ ❜❝❞❡❛❞❝❝⑤❴❶❛❡❷ ⑧❸❹ ⑨❺❻❼❽❺❾ ⑩❸❿➀❾➁

❫❢❵❜➂④ ❜❝❞❡❛❞❝❝⑤❴❶❜❡❷ ➂➁❼➃❺➄ ④❾❸❻➅

Tracer/Carrier Legend

⑦❡❛❢❛ ➆ ⑦❽❸❻➇➈❿❡❛❢❛

✷✸✹✺✻✼✸✽✾✿❀ ❖✺❙ ➉❂P✾✹
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QC Sample Results
TestAmerica Job ID: 160-13435-1Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Method: 6010C - Metals (ICP)

➊➋➌➍➎➏ ➐➑➒➓➋➍ ➔→➣ ↔➍➏↕➙➛ ➜➋➑➎➝➞➑➟ ➐➑➒➓➋➍ ➔→➣ ↔➜ ➠➡➢➤➥➢➡➦➠➡➧➠➤➨

Matrix: Solid Prep Type: Total/NA

➨➎➑➋➩➫➌➫ ➜➑➏➭↕➣ ➥➢➯➠➲➡ ➳➵➍➓ ➜➑➏➭↕➣ ➥➢➡➦➠➡

RL MDL

Aluminum ND 17 3.6 mg/Kg 08/21/15 11:15 08/26/15 19:41 1

MB MB

Analyte Dil Fac➸➺➻➼➽➾➚➪PreparedD➶➺➹➘Result ➴➷➻➼➹➬➹➚➮

0.399 J ^ 0.260.85 mg/Kg 08/21/15 11:15 08/26/15 19:41 1Antimony

0.263 J 0.200.85 mg/Kg 08/21/15 11:15 08/26/15 19:41 1Arsenic

ND 0.0934.2 mg/Kg 08/21/15 11:15 08/26/15 19:41 1Barium

ND 0.0640.42 mg/Kg 08/21/15 11:15 08/26/15 19:41 1Beryllium

ND 0.0290.42 mg/Kg 08/21/15 11:15 08/26/15 19:41 1Cadmium

ND 5.7210 mg/Kg 08/21/15 11:15 08/26/15 19:41 1Calcium

0.170 J 0.120.85 mg/Kg 08/21/15 11:15 08/26/15 19:41 1Chromium

ND 0.124.2 mg/Kg 08/21/15 11:15 08/26/15 19:41 1Cobalt

0.221 J 0.212.1 mg/Kg 08/21/15 11:15 08/26/15 19:41 1Copper

ND 1.78.5 mg/Kg 08/21/15 11:15 08/26/15 19:41 1Iron

ND 0.110.85 mg/Kg 08/21/15 11:15 08/26/15 19:41 1Lead

ND 2.785 mg/Kg 08/21/15 11:15 08/26/15 19:41 1Magnesium

ND 0.0680.85 mg/Kg 08/21/15 11:15 08/26/15 19:41 1Manganese

ND 0.0983.4 mg/Kg 08/21/15 11:15 08/26/15 19:41 1Nickel

ND 61420 mg/Kg 08/21/15 11:15 08/26/15 19:41 1Potassium

ND 0.171.3 mg/Kg 08/21/15 11:15 08/26/15 19:41 1Selenium

0.0679 J 0.0590.85 mg/Kg 08/21/15 11:15 08/26/15 19:41 1Silver

ND 6.585 mg/Kg 08/21/15 11:15 08/26/15 19:41 1Sodium

ND 0.161.7 mg/Kg 08/21/15 11:15 08/26/15 19:41 1Thallium

ND 0.434.2 mg/Kg 08/21/15 11:15 08/26/15 19:41 1Vanadium

ND 0.484.2 mg/Kg 08/21/15 11:15 08/26/15 19:41 1Zinc

Client Sample ID: Lab Control Sample➞➑➟ ➐➑➒➓➋➍ ➔→➣ ➞➊➐➐➱↔ ➠➡➢➤➥➢➡➦➠➡➧➥➤➨

Matrix: Solid Prep Type: Total/NA

➨➎➑➋➩➫➌➫ ➜➑➏➭↕➣ ➥➢➯➠➲➡ ➳➵➍➓ ➜➑➏➭↕➣ ➥➢➡➦➠➡

Aluminum 8060 6220 mg/Kg 77.1 39.5 - 160.

0

Analyte

LCSSRM LCSSRM

D➶➺➹➘Result ➴➷➻➼➹➬➹➚➮ ✃❐➚❒

❮❰➹Ï➚

Added

✃❐➚❒Ð

Limits

Antimony 94.0 44.7 ^ mg/Kg 47.5 22.8 - 257.

4

Arsenic 113 95.4 mg/Kg 84.4 69.7 - 142.

5

Barium 155 139 mg/Kg 89.4 72.9 - 127.

1

Beryllium 109 96.5 mg/Kg 88.5 74.7 - 124.

8

Cadmium 67.5 61.4 mg/Kg 90.9 73.2 - 126.

8

Calcium 5850 5410 mg/Kg 92.4 73.7 - 126.

5

Chromium 164 153 mg/Kg 93.0 70.7 - 129.

9

Cobalt 100 94.7 mg/Kg 94.7 74.4 - 126.

0

Copper 128 110 mg/Kg 85.7 75.2 - 125.

8

Iron 15200 11300 mg/Kg 74.7 37.4 - 162.

5

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-13435-1Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Method: 6010C - Metals (ICP) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-206916/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 208156 Prep Batch: 206916

Lead 90.1 81.6 mg/Kg 90.6 70.1 - 129.

9

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier ÑÒÓÔ

ÕÖ×ØÓ

Added

ÑÒÓÔÙ

Limits

Magnesium 2790 2470 mg/Kg 88.5 65.2 - 135.

1

Manganese 363 343 mg/Kg 94.5 75.8 - 124.

5

Nickel 89.3 85.2 mg/Kg 95.4 72.0 - 127.

7

Potassium 2770 2300 mg/Kg 82.9 61.7 - 138.

3

Selenium 156 132 mg/Kg 84.9 67.3 - 132.

1

Silver 52.6 48.6 mg/Kg 92.3 66.7 - 133.

5

Sodium 686 604 mg/Kg 88.0 55.8 - 144.

2

Thallium 116 110 mg/Kg 94.7 67.4 - 131.

9

Vanadium 73.0 59.7 mg/Kg 81.8 59.7 - 139.

7

Zinc 168 152 mg/Kg 90.3 69.0 - 131.

5

Client Sample ID: C001-SS001-0012-01ÚÛÜ ÝÛÞßàá âãä åæçèåéêéëèå ìÝ

Matrix: Solid Prep Type: Total/NA

íîÛàïðñð òÛóôõä öç÷åëæ øùáß òÛóôõä öçæúåæ

Aluminum 7200 1040 10600 4 mg/Kg 324 75 - 125☼

Analyte

MS MS

Dûü×ýResult þÿ◗�×✁×Ó✂ ÑÒÓÔ

ÕÖ×ØÓ

Added

Sample

Result

Sample

þÿ◗�×✁×Ó✂

ÑÒÓÔÙ

Limits

Antimony 4.3 J ^ B 52.1 44.2 ^ mg/Kg 77 75 - 125☼

Arsenic 7.7 J B 104 102 mg/Kg 91 75 - 125☼

Barium 77 F1 104 187 mg/Kg 106 75 - 125☼

Beryllium ND 104 101 mg/Kg 97 75 - 125☼

Cadmium ND 104 106 mg/Kg 101 75 - 125☼

Calcium 21000 1040 17400 4 mg/Kg -355 75 - 125☼

Chromium 21 B 104 136 mg/Kg 111 75 - 125☼

Cobalt 7.3 J 104 119 mg/Kg 107 75 - 125☼

Copper 35 F2 F1 B 104 136 mg/Kg 97 75 - 125☼

Iron 18000 F2 1040 17000 4 mg/Kg -130 75 - 125☼

Lead 100 F2 F1 104 205 mg/Kg 100 75 - 125☼

Magnesium 11000 1040 11000 4 mg/Kg 5 75 - 125☼

Manganese 220 F1 104 337 mg/Kg 111 75 - 125☼

Nickel 18 J 104 127 mg/Kg 105 75 - 125☼

Potassium 1700 J F2 F1 1040 4430 J F1 mg/Kg 261 75 - 125☼

Selenium ND 52.1 51.7 mg/Kg 99 75 - 125☼

Silver ND 20.8 21.4 mg/Kg 102 75 - 125☼

Sodium 1200 1040 2210 mg/Kg 92 75 - 125☼

Thallium ND 20.9 20.4 J mg/Kg 98 75 - 125☼

Vanadium 29 J 104 131 mg/Kg 98 75 - 125☼

Zinc 120 F2 F1 104 213 mg/Kg 87 75 - 125☼

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-13435-1Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Method: 6010C - Metals (ICP) (Continued)

Client Sample ID: C001-SS001-0012-01Lab Sample ID: 160-13435-1 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 208156 Prep Batch: 206916

Aluminum 7200 973 10200 4 mg/Kg 305 75 - 125 4 30☼

Analyte

MSD MSD

DUnitResult Qualifier ✪✄☎✆

❙✝✞✟☎

Added

Sample

Result

Sample

✠✡☛☞✞✌✞☎✍

✪✄☎✆✎

Limits LimitRPD

RPD

Antimony 4.3 J ^ B 48.7 56.3 ^ mg/Kg 107 75 - 125 24 30☼

Arsenic 7.7 J B 97.3 91.8 mg/Kg 86 75 - 125 11 30☼

Barium 77 F1 97.3 217 F1 mg/Kg 145 75 - 125 15 30☼

Beryllium ND 97.3 95.9 mg/Kg 98 75 - 125 6 30☼

Cadmium ND 97.3 100 mg/Kg 103 75 - 125 5 30☼

Calcium 21000 973 20200 4 mg/Kg -90 75 - 125 15 30☼

Chromium 21 B 97.3 127 mg/Kg 109 75 - 125 7 30☼

Cobalt 7.3 J 97.3 115 mg/Kg 111 75 - 125 3 30☼

Copper 35 F2 F1 B 97.3 185 F1 F2 mg/Kg 155 75 - 125 31 30☼

Iron 18000 F2 973 31200 4 F2 mg/Kg 1315 75 - 125 59 30☼

Lead 100 F2 F1 97.3 3750 F1 F2 mg/Kg 3750 75 - 125 179 30☼

Magnesium 11000 973 11100 4 mg/Kg 23 75 - 125 2 30☼

Manganese 220 F1 97.3 426 F1 mg/Kg 210 75 - 125 23 30☼

Nickel 18 J 97.3 125 mg/Kg 111 75 - 125 2 30☼

Potassium 1700 J F2 F1 973 2720 J F2 mg/Kg 105 75 - 125 48 30☼

Selenium ND 48.7 40.7 mg/Kg 84 75 - 125 24 30☼

Silver ND 19.5 20.3 mg/Kg 104 75 - 125 5 30☼

Sodium 1200 973 2380 mg/Kg 117 75 - 125 8 30☼

Thallium ND 19.5 20.0 mg/Kg 102 75 - 125 2 30☼

Vanadium 29 J 97.3 130 mg/Kg 104 75 - 125 1 30☼

Zinc 120 F2 F1 97.3 321 F1 F2 mg/Kg 204 75 - 125 41 30☼

❈✏✑✒✓✔ ✕✖✗✘✏✒ ✙✚✛ ✜✒✔✢✣✤ ✥✏✖✓✦▲✖✧ ✕✖✗✘✏✒ ✙✚✛ ✜✥ ★✩✫✬✭✫✩✮✮✯✰★✬✱

Matrix: Water Prep Type: Total/NA

✱✓✖✏❆✲✑✲ ✥✖✔✳✢✛ ✭✫✴★✯✩ P✵✒✘ ✥✖✔✳✢✛ ✭✫✩✮✮✯

RL MDL

Aluminum ND 200 22 ug/L 08/21/15 15:55 08/26/15 20:29 1

MB MB

Analyte Dil Fac✶✷☛☞✸✹☎✺PreparedD❯✷✞✻Result ✠✡☛☞✞✌✞☎✍

ND ^ 3.710 ug/L 08/21/15 15:55 08/26/15 20:29 1Antimony

ND 1.810 ug/L 08/21/15 15:55 08/26/15 20:29 1Arsenic

ND 2.150 ug/L 08/21/15 15:55 08/26/15 20:29 1Barium

ND 0.285.0 ug/L 08/21/15 15:55 08/26/15 20:29 1Beryllium

ND 0.345.0 ug/L 08/21/15 15:55 08/26/15 20:29 1Cadmium

ND 541000 ug/L 08/21/15 15:55 08/26/15 20:29 1Calcium

ND 3.410 ug/L 08/21/15 15:55 08/26/15 20:29 1Chromium

ND 2.750 ug/L 08/21/15 15:55 08/26/15 20:29 1Cobalt

ND 2.125 ug/L 08/21/15 15:55 08/26/15 20:29 1Copper

ND 13100 ug/L 08/21/15 15:55 08/26/15 20:29 1Iron

ND 0.6010 ug/L 08/21/15 15:55 08/26/15 20:29 1Lead

ND 511000 ug/L 08/21/15 15:55 08/26/15 20:29 1Magnesium

ND 1.015 ug/L 08/21/15 15:55 08/26/15 20:29 1Manganese

ND 2.640 ug/L 08/21/15 15:55 08/26/15 20:29 1Nickel

ND 4605000 ug/L 08/21/15 15:55 08/26/15 20:29 1Potassium

4.90 J 2.115 ug/L 08/21/15 15:55 08/26/15 20:29 1Selenium

ND 0.9910 ug/L 08/21/15 15:55 08/26/15 20:29 1Silver

ND 1101000 ug/L 08/21/15 15:55 08/26/15 20:29 1Sodium

ND 2.420 ug/L 08/21/15 15:55 08/26/15 20:29 1Thallium
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QC Sample Results
TestAmerica Job ID: 160-13435-1Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Method: 6010C - Metals (ICP) (Continued)

✼✽✾✿❀❁ ❂❃❄❅✽✿ ❇❉❊ ❋✿❁●❍■ ❏✽❃❀❑▼❃◆ ❂❃❄❅✽✿ ❇❉❊ ❋❏ ❖❘❚❱❲❚❘❳❳❨❩❖❱❬

Matrix: Water Prep Type: Total/NA

❬❀❃✽❭❪✾❪ ❏❃❁❫●❊ ❲❚❴❖❨❘ ❵❛✿❅ ❏❃❁❫●❊ ❲❚❘❳❳❨

RL MDL

Vanadium ND 50 4.4 ug/L 08/21/15 15:55 08/26/15 20:29 1

MB MB

Analyte Dil Fac❜❝❞❡❢❣❤✐PreparedD❥❝❦❧Result ♠♥❞❡❦♦❦❤♣

ND 8.320 ug/L 08/21/15 15:55 08/26/15 20:29 1Zinc

Client Sample ID: Lab Control Sample▼❃◆ ❂❃❄❅✽✿ ❇❉❊ ▼✼❂ ❖❘❚❱❲❚❘❳❳❨❩❲❱❬

Matrix: Water Prep Type: Total/NA

❬❀❃✽❭❪✾❪ ❏❃❁❫●❊ ❲❚❴❖❨❘ ❵❛✿❅ ❏❃❁❫●❊ ❲❚❘❳❳❨

Aluminum 10000 10200 ug/L 102 80 - 120

Analyte

LCS LCS

D❥❝❦❧Result ♠♥❞❡❦♦❦❤♣ qr❤s

t✉❦✈❤

Added

qr❤s✇

Limits

Antimony 500 514 ^ ug/L 103 80 - 120

Arsenic 1000 952 ug/L 95 80 - 120

Barium 1000 995 ug/L 100 80 - 120

Beryllium 1000 984 ug/L 98 80 - 120

Cadmium 1000 1030 ug/L 103 80 - 120

Calcium 10000 10800 ug/L 108 80 - 120

Chromium 1000 1070 ug/L 107 80 - 120

Cobalt 1000 1100 ug/L 110 80 - 120

Copper 1000 1020 ug/L 102 80 - 120

Iron 10000 9990 ug/L 100 80 - 120

Lead 1000 1030 ug/L 103 80 - 120

Magnesium 10000 10000 ug/L 100 80 - 120

Manganese 1000 1040 ug/L 104 80 - 120

Nickel 1000 1100 ug/L 110 80 - 120

Potassium 10000 9770 ug/L 98 80 - 120

Selenium 500 489 ug/L 98 80 - 120

Silver 200 208 ug/L 104 80 - 120

Sodium 10000 9920 ug/L 99 80 - 120

Thallium 200 217 ug/L 108 80 - 120

Vanadium 1000 974 ug/L 97 80 - 120

Zinc 1000 1030 ug/L 103 80 - 120

✼✽✾✿❀❁ ❂❃❄❅✽✿ ❇❉❊ ①❏❱❚❴❖❴❖❨▼❃◆ ❂❃❄❅✽✿ ❇❉❊ ❖❘❚❱❖②③②❨❱❨ ❋❂

Matrix: Water Prep Type: Total/NA

❬❀❃✽❭❪✾❪ ❏❃❁❫●❊ ❲❚❴❖❨❘ ❵❛✿❅ ❏❃❁❫●❊ ❲❚❘❳❳❨

Aluminum ND 10000 10300 ug/L 103 75 - 125

Analyte

MS MS

D❥❝❦❧Result ♠♥❞❡❦♦❦❤♣ qr❤s

t✉❦✈❤

Added

Sample

Result

Sample

♠♥❞❡❦♦❦❤♣

qr❤s✇

Limits

Antimony 4.4 J ^ 500 517 ^ ug/L 103 75 - 125

Arsenic 2.4 J 1000 955 ug/L 95 75 - 125

Barium ND 1000 1010 ug/L 101 75 - 125

Beryllium ND 1000 993 ug/L 99 75 - 125

Cadmium ND 1000 1030 ug/L 103 75 - 125

Calcium ND 10000 10700 ug/L 107 75 - 125

Chromium ND 1000 1070 ug/L 107 75 - 125

Cobalt ND 1000 1090 ug/L 109 75 - 125

Copper ND 1000 1020 ug/L 102 75 - 125

Iron 19 J 10000 10100 ug/L 101 75 - 125

Lead ND 1000 1020 ug/L 102 75 - 125

Magnesium ND 10000 10100 ug/L 101 75 - 125
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QC Sample Results
TestAmerica Job ID: 160-13435-1Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Method: 6010C - Metals (ICP) (Continued)

Client Sample ID: RB-081815Lab Sample ID: 160-13435-5 MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 208156 Prep Batch: 206995

Manganese ND 1000 1050 ug/L 105 75 - 125

Analyte

MS MS

DUnitResult Qualifier ④⑤⑥⑦

⑧⑨⑩❶⑥

Added

Sample

Result

Sample

❷❸❹❺⑩❻⑩⑥❼

④⑤⑥⑦❽

Limits

Nickel ND 1000 1090 ug/L 109 75 - 125

Potassium ND 10000 9900 ug/L 99 75 - 125

Selenium 2.3 J B 500 493 ug/L 98 75 - 125

Silver ND 200 211 ug/L 106 75 - 125

Sodium ND 10000 9990 ug/L 100 75 - 125

Thallium ND 200 218 ug/L 109 75 - 125

Vanadium ND 1000 988 ug/L 99 75 - 125

Zinc 13 J 1000 1040 ug/L 103 75 - 125

❾❿➀➁➂➃ ➄➅➆➇❿➁ ➈➉➊ ➋➌➍➎➏➐➏➐➑➒➅➓ ➄➅➆➇❿➁ ➈➉➊ ➐➔➎➍➐→➣→➑➍➑ ↔➄➉

Matrix: Water Prep Type: Total/NA

↕➂➅❿➙➛➀➛ ➌➅➃➜➝➊ ➞➎➏➐➑➔ ➟➠➁➇ ➌➅➃➜➝➊ ➞➎➔➡➡➑

Aluminum ND 10000 10100 ug/L 101 75 - 125 2 20

Analyte

MSD MSD

D➢➤⑩➥Result ❷❸❹❺⑩❻⑩⑥❼ ④⑤⑥⑦

⑧⑨⑩❶⑥

Added

Sample

Result

Sample

❷❸❹❺⑩❻⑩⑥❼

④⑤⑥⑦❽

Limits LimitRPD

RPD

Antimony 4.4 J ^ 500 503 ^ ug/L 100 75 - 125 3 20

Arsenic 2.4 J 1000 944 ug/L 94 75 - 125 1 20

Barium ND 1000 993 ug/L 99 75 - 125 1 20

Beryllium ND 1000 982 ug/L 98 75 - 125 1 20

Cadmium ND 1000 1020 ug/L 102 75 - 125 1 20

Calcium ND 10000 10600 ug/L 106 75 - 125 1 20

Chromium ND 1000 1060 ug/L 106 75 - 125 1 20

Cobalt ND 1000 1080 ug/L 108 75 - 125 1 20

Copper ND 1000 1020 ug/L 102 75 - 125 1 20

Iron 19 J 10000 9950 ug/L 99 75 - 125 2 20

Lead ND 1000 1010 ug/L 101 75 - 125 1 20

Magnesium ND 10000 9890 ug/L 99 75 - 125 2 20

Manganese ND 1000 1030 ug/L 103 75 - 125 3 20

Nickel ND 1000 1080 ug/L 108 75 - 125 1 20

Potassium ND 10000 9810 ug/L 98 75 - 125 1 20

Selenium 2.3 J B 500 490 ug/L 98 75 - 125 1 20

Silver ND 200 209 ug/L 104 75 - 125 1 20

Sodium ND 10000 9880 ug/L 99 75 - 125 1 20

Thallium ND 200 214 ug/L 107 75 - 125 2 20

Vanadium ND 1000 969 ug/L 97 75 - 125 2 20

Zinc 13 J 1000 1030 ug/L 102 75 - 125 1 20

Client Sample ID: Lab Control Sample➒➅➓ ➄➅➆➇❿➁ ➈➉➊ ➒➋❾ ➐➔➎➍➞➎➏➐➑➔➦➐➎

Matrix: Water

↕➂➅❿➙➛➀➛ ➌➅➃➜➝➊ ➞➎➏➐➑➔

Aluminum 100000 104000 ug/L 104 90 - 110

Analyte

LRC LRC

D➢➤⑩➥Result ❷❸❹❺⑩❻⑩⑥❼ ④⑤⑥⑦

⑧⑨⑩❶⑥

Added

④⑤⑥⑦❽

Limits

Antimony 2000 2020 ug/L 101 90 - 110

Arsenic 10000 10100 ug/L 101 90 - 110

Barium 10000 10200 ug/L 102 90 - 110

Beryllium 10000 10300 ug/L 103 90 - 110

Cadmium 10000 10200 ug/L 102 90 - 110
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QC Sample Results
TestAmerica Job ID: 160-13435-1Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Method: 6010C - Metals (ICP) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LRC 160-208156/10

Matrix: Water

Analysis Batch: 208156

Calcium 100000 101000 ug/L 101 90 - 110

Analyte

LRC LRC

DUnitResult Qualifier ➧➨➩➫

➭➯➲➳➩

Added

➧➨➩➫➵

Limits

Chromium 10000 10300 ug/L 103 90 - 110

Cobalt 10000 10100 ug/L 101 90 - 110

Copper 10000 10100 ug/L 101 90 - 110

Iron 100000 102000 ug/L 102 90 - 110

Lead 10000 10000 ug/L 100 90 - 110

Magnesium 100000 104000 ug/L 104 90 - 110

Manganese 10000 10300 ug/L 103 90 - 110

Nickel 10000 10200 ug/L 102 90 - 110

Potassium 100000 104000 ug/L 104 90 - 110

Selenium 2000 2030 ug/L 102 90 - 110

Silver 2000 2010 ug/L 101 90 - 110

Sodium 100000 103000 ug/L 103 90 - 110

Thallium 2000 2010 ug/L 100 90 - 110

Vanadium 10000 10300 ug/L 103 90 - 110

Zinc 10000 10100 ug/L 101 90 - 110

➸➺➻➼➽➾➚ ➪➶➪➹➘ ➴ ➸➺➷➬➮➷➱ ✃❐❒➘➘❮

❰ÏÐÑÒÓ ÔÕÖ×ÏÑ ØÙÚ ÛÑÓÜÝÞ ßÏÕÒàáÕâ ÔÕÖ×ÏÑ ØÙÚ Ûß ãäåæçåäçèéêãæë

Matrix: Water Prep Type: Total/NA

ëÒÕÏìíÐí ßÕÓîÜÚ çåäïðç ñòÑ× ßÕÓîÜÚ çåäçèé

RL MDL

Mercury ND 0.20 0.060 ug/L 08/18/15 14:10 08/21/15 08:45 1

MB MB

Analyte Dil Facóôõö÷ø➩ùPreparedDúô➲ûResult üýõö➲þ➲➩ÿ

Client Sample ID: Lab Control SampleáÕâ ÔÕÖ×ÏÑ ØÙÚ á❰Ô ãäåæçåäçèéêçæë

Matrix: Water Prep Type: Total/NA

ëÒÕÏìíÐí ßÕÓîÜÚ çåäïðç ñòÑ× ßÕÓîÜÚ çåäçèé

Mercury 5.00 4.68 ug/L 94 80 - 120

Analyte

LCS LCS

Dúô➲ûResult üýõö➲þ➲➩ÿ ➧➨➩➫

➭➯➲➳➩

Added

➧➨➩➫➵

Limits

➸➺➻➼➽➾➚ ➪➶➪▼� ➴ ➸➺➷➬➮➷➱ ✃❐❒➘➘❮

❰ÏÐÑÒÓ ÔÕÖ×ÏÑ ØÙÚ ÛÑÓÜÝÞ ßÏÕÒàáÕâ ÔÕÖ×ÏÑ ØÙÚ Ûß ãäåæçåèçããêãæë

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 208443 Prep Batch: 208211

RL MDL

Mercury ND 0.030 0.010 mg/Kg 08/27/15 14:00 08/28/15 15:36 1

MB MB

Analyte Dil Facóôõö÷ø➩ùPreparedDúô➲ûResult üýõö➲þ➲➩ÿ

Client Sample ID: Lab Control SampleáÕâ ÔÕÖ×ÏÑ ØÙÚ á❰ÔÔ▲Û ãäåæçåèçããêçæë

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 208443 Prep Batch: 208211

Mercury 8.37 7.04 mg/Kg 84.1 51.3 - 148.

1

Analyte

LCSSRM LCSSRM

Dúô➲ûResult üýõö➲þ➲➩ÿ ➧➨➩➫

➭➯➲➳➩

Added

➧➨➩➫➵

Limits
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QC Sample Results
TestAmerica Job ID: 160-13435-1Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Client Sample ID: C001-SS001-0012-01Lab Sample ID: 160-13435-1 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 208443 Prep Batch: 208211

Mercury 0.12 0.795 0.897 mg/Kg 98 80 - 120☼

Analyte

MS MS

DUnitResult Qualifier ✪✁✂✄

❙☎✆✝✂

Added

Sample

Result

Sample

◗✞✟✠✆✡✆✂☛

✪✁✂✄☞

Limits

Client Sample ID: C001-SS001-0012-01✌✍✎ ✏✍✑✒✓✔ ✕✖✗ ✘✙✚✛✘✜✢✜✣✛✘ ✤✏✖

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 208443 Prep Batch: 208211

Mercury 0.12 0.862 0.960 mg/Kg 98 80 - 120 7 30☼

Analyte

MSD MSD

D❯✥✆✦Result ◗✞✟✠✆✡✆✂☛ ✪✁✂✄

❙☎✆✝✂

Added

Sample

Result

Sample

◗✞✟✠✆✡✆✂☛

✪✁✂✄☞

Limits LimitRPD

RPD

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

❈✓✧✔★✩ ✏✍✑✒✓✔ ✕✖✗ ✤✔✩✫✬✭ ✮✓✍★✯✌✍✎ ✏✍✑✒✓✔ ✕✖✗ ✤✮ ✘✙✚✛✰✚✙✙✱✚✲✘✛✳

Matrix: Water Prep Type: Total/NA

✳★✍✓❆✴✧✴ ✮✍✩✵✫✗ ✰✚✱✣✶✶ P✷✔✒ ✮✍✩✵✫✗ ✰✚✙✙✱✚

Thorium-228

Analyte

U 108/24/15 14:5408/20/15 08:50pCi/L0.150

MDC

1.00

RL

0.1050.105

(2σ✸✹✺✻ (2σ✸✹✺✻

MB

0.1121

MB

Dil FacPrepared ✼✥✟✠✽✾✂✿❯✥✆✦Result ◗✞✟✠✆✡✆✂☛

❯✥✄✂☛✦☞

Count

❯✥✄✂☛✦☞

Total

108/24/15 14:5408/20/15 08:50pCi/L0.09911.000.06600.0658U0.05259Thorium-230

108/24/15 14:5408/20/15 08:50pCi/L0.08931.000.01130.0113U-0.007974Thorium-232

Tracer

Thorium-229 30 - 110 08/20/15 08:50 08/24/15 14:54 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

88.5

MB MB

Client Sample ID: Lab Control Sample✌✍✎ ✏✍✑✒✓✔ ✕✖✗ ✌❈✏ ✘✙✚✛✰✚✙✙✱✚✲✰✛✳

Matrix: Water Prep Type: Total/NA

✳★✍✓❆✴✧✴ ✮✍✩✵✫✗ ✰✚✱✙✚✚ P✷✔✒ ✮✍✩✵✫✗ ✰✚✙✙✱✚

Thorium-230

Analyte

125-81977.8098.03 0.958 1.00 0.117

RL MDC(2σ✸✹✺✻

LCS LCS

pCi/L

❯✥✆✦Result ◗✞✟✠ ✪✁✂✄Added

❙☎✆✝✂

Limits

✪✁✂✄☞❯✥✄✂☛✦☞

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

93.7

LCS

❈✓✧✔★✩ ✏✍✑✒✓✔ ✕✖✗ ❀✮✛✚❁✘❁✘✣✌✍✎ ✏✍✑✒✓✔ ✕✖✗ ✘✙✚✛✘✜✢✜✣✛✣ ✖❂

Matrix: Water Prep Type: Total/NA

✳★✍✓❆✴✧✴ ✮✍✩✵✫✗ ✰✚✱❁✢✢ P✷✔✒ ✮✍✩✵✫✗ ✰✚✙✙✱✚

Thorium-228

Analyte

10.23U0.086110.141 U 0.122 1.00 0.207

RL MDC(2σ✸✹✺✻

❉❯ ❉❯

pCi/L

❯✥✆✦Result ◗✞✟✠ LimitResult

Sample Sample

◗✞✟✠

❯✥✄✂☛✦☞

Total

✁❘✁

✁❘✁

Thorium-230 0.102 U 0.1342 0.111 1.00 0.128 pCi/L 0.16 1

Thorium-232 -0.0145 U -0.01431 U 0.0166 1.00 0.118 pCi/L 0.01 1

Thorium-229

Tracer

30 - 110

DU

Qualifier Limits%Yield

78.2

DU
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QC Sample Results
TestAmerica Job ID: 160-13435-1Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

❃❄❅❇❊❋ ●❍■❏❄❇ ❑◆❖ ❚❇❋❱❲❳ ❨❄❍❊❩❬❍❭ ●❍■❏❄❇ ❑◆❖ ❚❨ ❪❫❴❵❛❴❫❜❛❝❞❪❵❡

Matrix: Solid Prep Type: Total/NA

❡❊❍❄❢❣❅❣ ❨❍❋❤❱❖ ❛❴❜❫❪✐ ❥❦❇❏ ❨❍❋❤❱❖ ❛❴❫❜❛❝

Thorium-228

Analyte

108/24/15 14:5908/20/15 15:15pCi/g0.0763

MDC

1.00

RL

0.06440.0639

(2σ❧♠♥♦ (2σ❧♠♥♦

MB

0.09090

MB

Dil FacPrepared ♣qrst✉✈✇①q②③Result ④⑤rs②⑥②✈⑦

①q⑧✈⑦③⑨

Count

①q⑧✈⑦③⑨

Total

108/24/15 14:5908/20/15 15:15pCi/g0.02601.000.06060.06000.1039Thorium-230

108/24/15 14:5908/20/15 15:15pCi/g0.05331.000.02550.0255U0.01077Thorium-232

Tracer

Thorium-229 30 - 110 08/20/15 15:15 08/24/15 14:59 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

83.1

MB MB

Client Sample ID: Lab Control Sample❬❍❭ ●❍■❏❄❇ ❑◆❖ ❬❃● ❪❫❴❵❛❴❫❜❛❝❞❛❵❡

Matrix: Solid Prep Type: Total/NA

❡❊❍❄❢❣❅❣ ❨❍❋❤❱❖ ❛❴❜❫❪❫ ❥❦❇❏ ❨❍❋❤❱❖ ❛❴❫❜❛❝

Thorium-230

Analyte

118-8110726.1624.5 2.58 1.00 0.131

RL MDC(2σ❧♠♥♦

LCS LCS

pCi/g

①q②③Result ④⑤rs ⑩❶✈⑧Added

❷❸②❹✈

Limits

⑩❶✈⑧⑨①q⑧✈⑦③⑨

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

84.8

LCS

Client Sample ID: C001-SS001-0012-01❬❍❭ ●❍■❏❄❇ ❑◆❖ ❪❫❴❵❪❺❻❺✐❵❪ ❚●

Matrix: Solid Prep Type: Total/NA

❡❊❍❄❢❣❅❣ ❨❍❋❤❱❖ ❛❴❜❫❪❼ ❥❦❇❏ ❨❍❋❤❱❖ ❛❴❫❜❛❝

Thorium-230

Analyte

115-761126.5594.012.08 0.719 1.00 0.0392

RL MDC(2σ❧♠♥♦

MS MS

pCi/g

①q②③Result ④⑤rs ⑩❶✈⑧Added

❷❸②❹✈

Result

Sample Sample

④⑤rs Limits

⑩❶✈⑧⑨①q⑧✈⑦③⑨

Total

Thorium-229

Tracer

30 - 110

MS

Qualifier Limits%Yield

89.2

MS

Client Sample ID: C001-SS001-0012-01❬❍❭ ●❍■❏❄❇ ❑◆❖ ❪❫❴❵❪❺❻❺✐❵❪ ❚●◆

Matrix: Solid Prep Type: Total/NA

❡❊❍❄❢❣❅❣ ❨❍❋❤❱❖ ❛❴❜❝❻✐ ❥❦❇❏ ❨❍❋❤❱❖ ❛❴❫❜❛❝

Thorium-230

Analyte

10.32115-76123F17.0304.012.08 0.767 1.00 0.0528

RL MDC(2σ❧♠♥♦

MSD MSD

pCi/g

①q②③Result ④⑤rs ⑩❶✈⑧ LimitAdded

❷❸②❹✈

Result

Sample Sample

④⑤rs Limits

⑩❶✈⑧⑨①q⑧✈⑦③⑨

Total

❶❽❶

❶❽❶

Thorium-229

Tracer

30 - 110

MSD

Qualifier Limits%Yield

88.3

MSD
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QC Sample Results
TestAmerica Job ID: 160-13435-1Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

❾❿➀➁➂➃ ➄➅➆➇❿➁ ➈➉➊ ➋➁➃➌➍➎ ➏❿➅➂➐➑➅➒ ➄➅➆➇❿➁ ➈➉➊ ➋➏ ➓➔→➣↔→➔➔↕➙➛➓➣➜

Matrix: Water Prep Type: Total/NA

➜➂➅❿➝➞➀➞ ➏➅➃➟➌➊ ↔→↕➔→↕ ➠➡➁➇ ➏➅➃➟➌➊ ↔→➔➔↕➙

Uranium-233/234

Analyte

U 108/24/15 14:5708/20/15 08:50pCi/L0.107

MDC

1.00

RL

0.07080.0706

(2σ➢➤➥➦ (2σ➢➤➥➦

MB

0.05606

MB

Dil FacPrepared ➧➨➩➫➭➯➲➳➵➨➸➺Result ➻➼➩➫➸➽➸➲➾

➵➨➚➲➾➺➪

Count

➵➨➚➲➾➺➪

Total

108/24/15 14:5708/20/15 08:50pCi/L0.06441.000.01070.0107U0.0000Uranium-235/236

108/24/15 14:5708/20/15 08:50pCi/L0.09641.000.03650.0365U0.008607Uranium-238

Tracer

Uranium-232 30 - 110 08/20/15 08:50 08/24/15 14:57 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

83.1

MB MB

Client Sample ID: Lab Control Sample➑➅➒ ➄➅➆➇❿➁ ➈➉➊ ➑❾➄ ➓➔→➣↔→➔➔↕➙➛↔➣➜

Matrix: Water Prep Type: Total/NA

➜➂➅❿➝➞➀➞ ➏➅➃➟➌➊ ↔→↕➔→➶ ➠➡➁➇ ➏➅➃➟➌➊ ↔→➔➔↕➙

Uranium-233/23

4

Analyte

120-849812.5212.7 1.44 1.00 0.119

RL MDC(2σ➢➤➥➦

LCS LCS

pCi/L

➵➨➸➺Result ➻➼➩➫ ➹➘➲➚Added

➴➷➸➬➲

Limits

➹➘➲➚➪➵➨➚➲➾➺➪

Total

Uranium-238 13.0 12.48 1.43 1.00 0.118 pCi/L 96 83 - 121

Uranium-232

Tracer

30 - 110

LCS

Qualifier Limits%Yield

78.5

LCS

❾❿➀➁➂➃ ➄➅➆➇❿➁ ➈➉➊ ➮➏➣→➱➓➱➓✃➑➅➒ ➄➅➆➇❿➁ ➈➉➊ ➓➔→➣➓❐➙❐✃➣✃ ➉❒

Matrix: Water Prep Type: Total/NA

➜➂➅❿➝➞➀➞ ➏➅➃➟➌➊ ↔→↕➔➓➓ ➠➡➁➇ ➏➅➃➟➌➊ ↔→➔➔↕➙

Uranium-233/23

4

Analyte

10.51U0.03478-0.00843 U 0.0724 1.00 0.141

RL MDC(2σ➢➤➥➦

❮➵ ❮➵

pCi/L

➵➨➸➺Result ➻➼➩➫ LimitResult

Sample Sample

➻➼➩➫

➵➨➚➲➾➺➪

Total

➘❰➘

➘❰➘

Uranium-235/23

6

-0.00524 U -0.01237 U 0.0175 1.00 0.139 pCi/L 0.25 1

Uranium-238 0.00841 U 0.004959 U 0.0432 1.00 0.123 pCi/L 0.04 1

Uranium-232

Tracer

30 - 110

DU

Qualifier Limits%Yield

70.8

DU

❾❿➀➁➂➃ ➄➅➆➇❿➁ ➈➉➊ ➋➁➃➌➍➎ ➏❿➅➂➐➑➅➒ ➄➅➆➇❿➁ ➈➉➊ ➋➏ ➓➔→➣↔→➔↕❐↕➛➓➣➜

Matrix: Solid Prep Type: Total/NA

➜➂➅❿➝➞➀➞ ➏➅➃➟➌➊ ↔→↕✃➙➶ ➠➡➁➇ ➏➅➃➟➌➊ ↔→➔↕❐↕

Uranium-233/234

Analyte

U 108/24/15 15:0308/20/15 15:15pCi/g0.0494

MDC

1.00

RL

0.03270.0327

(2σ➢➤➥➦ (2σ➢➤➥➦

MB

0.02595

MB

Dil FacPrepared ➧➨➩➫➭➯➲➳➵➨➸➺Result ➻➼➩➫➸➽➸➲➾

➵➨➚➲➾➺➪

Count

➵➨➚➲➾➺➪

Total

108/24/15 15:0308/20/15 15:15pCi/g0.02981.000.02820.0281U0.01987Uranium-235/236

108/24/15 15:0308/20/15 15:15pCi/g0.02391.000.03200.03190.03187Uranium-238
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QC Sample Results
TestAmerica Job ID: 160-13435-1Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) (Continued)

ÏÐÑÒÓÔ ÕÖ×ØÐÒ ÙÚÛ ÜÒÔÝÞß àÐÖÓáâÖã ÕÖ×ØÐÒ ÙÚÛ Üà äåæçèæåéêéëäçì

Matrix: Solid Prep Type: Total/NA

ìÓÖÐíîÑî àÖÔïÝÛ èæéðñò óôÒØ àÖÔïÝÛ èæåéêé

Tracer

Uranium-232 30 - 110 08/20/15 15:15 08/24/15 15:03 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

95.3

MB MB

Client Sample ID: Lab Control SampleâÖã ÕÖ×ØÐÒ ÙÚÛ âÏÕ äåæçèæåéêéëèçì

Matrix: Solid Prep Type: Total/NA

ìÓÖÐíîÑî àÖÔïÝÛ èæéððè óôÒØ àÖÔïÝÛ èæåéêé

Uranium-233/23

4

Analyte

120-841046.6296.37 0.738 1.00 0.0494

RL MDC(2σõö÷ø

LCS LCS

pCi/g

ùúûüResult ýþÿ◗ ✪�✁✂Added

❙✄û☎✁

Limits

✪�✁✂✆ùú✂✁❯ü✆

Total

Uranium-238 6.51 6.222 0.702 1.00 0.0426 pCi/g 96 82 - 122

Uranium-232

Tracer

30 - 110

LCS

Qualifier Limits%Yield

78.4

LCS

Client Sample ID: C001-SS001-0012-01âÖã ÕÖ×ØÐÒ ÙÚÛ äåæçäêñêðçä ÜÕ

Matrix: Solid Prep Type: Total/NA

ìÓÖÐíîÑî àÖÔïÝÛ èæéåè❆ óôÒØ àÖÔïÝÛ èæåéêé

Uranium-233/23

4

Analyte

130-70896.1466.370.474 0.684 1.00 0.0505

RL MDC(2σõö÷ø

MS MS

pCi/g

ùúûüResult ýþÿ◗ ✪�✁✂Added

❙✄û☎✁

Result

Sample Sample

ýþÿ◗ Limits

✪�✁✂✆ùú✂✁❯ü✆

Total

Uranium-238 0.505 6.51 6.180 0.686 1.00 0.0244 pCi/g 87 70 - 130

Uranium-232

Tracer

30 - 110

MS

Qualifier Limits%Yield

87.0

MS

Client Sample ID: C001-SS001-0012-01âÖã ÕÖ×ØÐÒ ÙÚÛ äåæçäêñêðçä ÜÕÚ

Matrix: Solid Prep Type: Total/NA

ìÓÖÐíîÑî àÖÔïÝÛ èæéåêæ óôÒØ àÖÔïÝÛ èæåéêé

Uranium-233/23

4

Analyte

10.10130-70916.2876.360.474 0.705 1.00 0.0763

RL MDC(2σõö÷ø

MSD MSD

pCi/g

ùúûüResult ýþÿ◗ ✪�✁✂ LimitAdded

❙✄û☎✁

Result

Sample Sample

ýþÿ◗ Limits

✪�✁✂✆ùú✂✁❯ü✆

Total

�❘�

�❘�

Uranium-238 0.505 6.51 6.777 0.748 1.00 0.0736 pCi/g 96 70 - 130 0.42 1

Uranium-232

Tracer

30 - 110

MSD

Qualifier Limits%Yield

87.5

MSD
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QC Sample Results
TestAmerica Job ID: 160-13435-1Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

❈✝✞✟✠✡ ☛☞✌✍✝✟ ✎✏✑ ✒✟✡✓✔✕ ✖✝☞✠✗▲☞✘ ☛☞✌✍✝✟ ✎✏✑ ✒✖ ✙✚✛✜✢✛✚✚✣✤✥✙✜✦

Matrix: Water Prep Type: Total/NA

✦✠☞✝✧★✞★ ✖☞✡✩✓✑ ✢✛✚✚✫✬ P✭✟✍ ✖☞✡✩✓✑ ✢✛✚✚✣✤

Cesium-137

Analyte

U 108/20/15 15:3608/20/15 10:44pCi/L14.8

MDC

20.0

RL

7.907.90

(2σ✰✮✯✱ (2σ✰✮✯✱

MB

-0.5713

MB

Dil FacPrepared ✲✳✴✵✶✷✸✹✺✳✻✼Result ✽✾✴✵✻✿✻✸❀

✺✳❁✸❀✼❂

Count

✺✳❁✸❀✼❂

Total

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/L 08/20/15 10:44 08/20/15 15:36 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control Sample▲☞✘ ☛☞✌✍✝✟ ✎✏✑ ▲❈☛ ✙✚✛✜✢✛✚✚✣✤✥✢✜✦

Matrix: Water Prep Type: Total/NA

✦✠☞✝✧★✞★ ✖☞✡✩✓✑ ✢✛✚✚✚✛ P✭✟✍ ✖☞✡✩✓✑ ✢✛✚✚✣✤

Americium-241

Analyte

111-9097133000137000 15400 457

RL MDC(2σ✰✮✯✱

LCS LCS

pCi/L

✺✳✻✼Result ✽✾✴✵ ❃❄✸❁Added

❅❇✻❉✸

Limits

❃❄✸❁❂✺✳❁✸❀✼❂

Total

Cesium-137 48700 47380 4750 20.0 145 pCi/L 97 90 - 111

Cobalt-60 48400 46270 4570 111 pCi/L 96 89 - 110

❈✝✞✟✠✡ ☛☞✌✍✝✟ ✎✏✑ ❊✖✜✛✬✙✬✙✫▲☞✘ ☛☞✌✍✝✟ ✎✏✑ ✙✚✛✜✙❋●❋✫✜✫ ✏❍

Matrix: Water Prep Type: Total/NA

✦✠☞✝✧★✞★ ✖☞✡✩✓✑ ✢✛✚✚✚✛ P✭✟✍ ✖☞✡✩✓✑ ✢✛✚✚✣✤

Cesium-137

Analyte

10.02U0.1528-0.0400 U 5.26 20.0 9.84

RL MDC(2σ✰✮✯✱

■✺ ■✺

pCi/L

✺✳✻✼Result ✽✾✴✵ LimitResult

Sample Sample

✽✾✴✵

✺✳❁✸❀✼❂

Total

❄❏❄

❄❏❄

Other Detected 

Radionuclide

NoneNone

RL MDC(2σ+/-)

DU DU

pCi/L

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

RER

RER

Total

Other Detected

Radionuclides

▼❑◆❖❚❱❲ ❳❨❩❬❭❩❪ ❩ ❪❫❱❴❵❛❩❜❜❝ ❞ ❡◆❖❑❢ ❳❫❛❛❫ ❣❛❴◆◆❑❢❤ ✐❳❥❦

❈✝✞✟✠✡ ☛☞✌✍✝✟ ✎✏✑ ✒✟✡✓✔✕ ✖✝☞✠✗▲☞✘ ☛☞✌✍✝✟ ✎✏✑ ✒✖ ✙✚✛✜✢✛✚✣✣✬✥✙✜✦

Matrix: Solid Prep Type: Total/NA

✦✠☞✝✧★✞★ ✖☞✡✩✓✑ ✢✛✤✙●✤ P✭✟✍ ✖☞✡✩✓✑ ✢✛✚✣✣✬

Cesium-137

Analyte

U 108/22/15 19:3008/21/15 15:44pCi/g0.0762

MDCRL

0.04230.0422

(2σ✰✮✯✱ (2σ✰✮✯✱

MB

-0.01338

MB

Dil FacPrepared ✲✳✴✵✶✷✸✹✺✳✻✼Result ✽✾✴✵✻✿✻✸❀

✺✳❁✸❀✼❂

Count

✺✳❁✸❀✼❂

Total

108/22/15 19:3008/21/15 15:44pCi/g1.151.000.7330.721U0.7402Radium-226

108/22/15 19:3008/21/15 15:44pCi/g0.2390.04520.0451U0.02202Radium-228

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 08/21/15 15:44 08/22/15 19:30 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected
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QC Sample Results
TestAmerica Job ID: 160-13435-1Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-206998/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 207148 Prep Batch: 206998

Americium-241

Analyte

116-87105101.697.3 10.7 1.33

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual ❧♠♥♦Added

♣qrs♥

Limits

❧♠♥♦t✉✈♦♥✇①t

Total

Cesium-137 30.2 30.46 3.28 0.325 pCi/g 101 87 - 120

Cobalt-60 19.0 19.04 1.99 0.0729 pCi/g 100 87 - 115

Client Sample ID: C001-SS001-0012-01②③④ ⑤③⑥⑦⑧⑨ ⑩❶❷ ❸❹❺❻❸❼❽❼❾❻❸ ❶❿

Matrix: Solid Prep Type: Total/NA

➀➁③⑧➂➃➄➃ ➅③➆➇➈❷ ➉❺➊❸❾➉ ➋➌⑨⑦ ➅③➆➇➈❷ ➉❺❹➍➍➎

Cesium-137

Analyte

10U-0.00073

27

-0.00113 U 0.0377 0.0682

RL MDC(2σ➏➐➑➒

➓✉ ➓✉

pCi/g

✉✈r①Result ➔→➣↔ LimitResult

Sample Sample

➔→➣↔

✉✈♦♥✇①t

Total

♠↕♠

♠↕♠

Radium-226 6.83 5.697 1.80 1.00 1.50 pCi/g 0.28 1

Radium-228 0.735 0.6190 0.186 0.129 pCi/g 0.26 1

Ac-228 10.260.61900.735 0.186 0.129

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

RER

RER

Total

Other Detected

Radionuclides

Bi-214 2.33 2.054 0.292 0.113 pCi/g 0.42 1

K-40 12.6 12.80 1.87 0.525 pCi/g 0.04 1

Pb-210 4.17 3.185 1.45 1.60 pCi/g 0.31 1

Pb-212 0.570 0.5678 0.128 0.107 pCi/g 0.01 1

Pb-214 2.37 2.303 0.315 0.127 pCi/g 0.10 1

Tl-208 0.213 0.2440 0.0650 0.0495 pCi/g 0.21 1
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QC Association Summary
➙➛➜➝➞➟➛➠➡➢➤ ➥➦➧ ➨➩➫ ➭➯➲➳➭➵➸➵➺➳➭➻➼➡➛➽➝➫ ➾➛➜➝➦➽ ➚➦➼➪➝➡➦➽➜➶ ➨➽➢➹

➘➠➦➴➛➢➝➷➚➡➝➛➫ ➬➘➞ ➮➚➙➱ ➳ ➮✃➘ ❐➦➹ ➵➵➸➞

Metals

Prep Batch: 206284

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

❒❮❰ÏÐ ÑÒÑÓÔÕÖÓ×ÕØÒØÙ×Ù ÚÛ×ÓÜÕÜÕÙ Total/NA

❒❮❰ÏÐ ÑÒÑÓÔÝÞß ÕÖÓ×àÓÖàÜÒáà×Ô Ý❮â Þãä❰Ðãå ß❮æçåÏ Total/NA

❒❮❰ÏÐ ÑÒÑÓÔèÛ ÕÖÓ×àÓÖàÜÒáÕ×Ô èÏ❰éãê Ûå❮äë Total/NA

Prep Batch: 206916

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ØÓÙÓÛÕÖÓ×ÕØÒØÙ×Õ ÞÓÓÕ×ßßÓÓÕ×ÓÓÕà×ÓÕ Total/NA

Solid ØÓÙÓÛÕÖÓ×ÕØÒØÙ×Õ èß ÞÓÓÕ×ßßÓÓÕ×ÓÓÕà×ÓÕ Total/NA

Solid ØÓÙÓÛÕÖÓ×ÕØÒØÙ×Õ èßì ÞÓÓÕ×ßßÓÓÕ×ÓÓÕà×ÓÕ Total/NA

Solid ØÓÙÓÛÕÖÓ×ÕØÒØÙ×Õ ßì ÞÓÓÕ×ßßÓÓÕ×ÓÓÕà×ÓÕ Total/NA

Solid ØÓÙÓÛÕÖÓ×ÕØÒØÙ×à ÞÓÓÕ×ßßÓÓÕ×ÓÓÕà×Óà Total/NA

Solid ØÓÙÓÛÕÖÓ×ÕØÒØÙ×Ø ÞÓÓÕ×ßßÓÓà×ÓÓÕà×ÓÕ Total/NA

Solid ØÓÙÓÛÕÖÓ×ÕØÒØÙ×Ò ÞÓÓÕ×ßßÓÓØ×ÓÓÕà×ÓÕ Total/NA

Solid ØÓÙÓÛÝÞßßÚè ÕÖÓ×àÓÖíÕÖáà×Ô Ý❮â Þãä❰Ðãå ß❮æçåÏ Total/NA

Solid ØÓÙÓÛèÛ ÕÖÓ×àÓÖíÕÖáÕ×Ô èÏ❰éãê Ûå❮äë Total/NA

Analysis Batch: 206952

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

❒❮❰ÏÐ ÑÒÑÓÔ àÓÖàÜÒÕÖÓ×ÕØÒØÙ×Ù ÚÛ×ÓÜÕÜÕÙ Total/NA

❒❮❰ÏÐ ÑÒÑÓÔ àÓÖàÜÒÝÞß ÕÖÓ×àÓÖàÜÒáà×Ô Ý❮â Þãä❰Ðãå ß❮æçåÏ Total/NA

❒❮❰ÏÐ ÑÒÑÓÔ àÓÖàÜÒèÛ ÕÖÓ×àÓÖàÜÒáÕ×Ô èÏ❰éãê Ûå❮äë Total/NA

Prep Batch: 206995

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

❒❮❰ÏÐ ØÓÕÓÔÕÖÓ×ÕØÒØÙ×Ù ÚÛ×ÓÜÕÜÕÙ Total/NA

❒❮❰ÏÐ ØÓÕÓÔÕÖÓ×ÕØÒØÙ×Ù èß ÚÛ×ÓÜÕÜÕÙ Total/NA

❒❮❰ÏÐ ØÓÕÓÔÕÖÓ×ÕØÒØÙ×Ù èßì ÚÛ×ÓÜÕÜÕÙ Total/NA

❒❮❰ÏÐ ØÓÕÓÔÕÖÓ×ÕØÒØÙ×Ù ßì ÚÛ×ÓÜÕÜÕÙ Total/NA

❒❮❰ÏÐ ØÓÕÓÔÝÞß ÕÖÓ×àÓÖííÙáà×Ô Ý❮â Þãä❰Ðãå ß❮æçåÏ Total/NA

❒❮❰ÏÐ ØÓÕÓÔèÛ ÕÖÓ×àÓÖííÙáÕ×Ô èÏ❰éãê Ûå❮äë Total/NA

Analysis Batch: 208156

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6010C àÓÖíÕÖÕÖÓ×ÕØÒØÙ×Õ ÞÓÓÕ×ßßÓÓÕ×ÓÓÕà×ÓÕ Total/NA

Solid 6010C àÓÖíÕÖÕÖÓ×ÕØÒØÙ×Õ èß ÞÓÓÕ×ßßÓÓÕ×ÓÓÕà×ÓÕ Total/NA

Solid 6010C àÓÖíÕÖÕÖÓ×ÕØÒØÙ×Õ èßì ÞÓÓÕ×ßßÓÓÕ×ÓÓÕà×ÓÕ Total/NA

Solid 6010C àÓÖíÕÖÕÖÓ×ÕØÒØÙ×Õ ßì ÞÓÓÕ×ßßÓÓÕ×ÓÓÕà×ÓÕ Total/NA

Solid 6010C àÓÖíÕÖÕÖÓ×ÕØÒØÙ×à ÞÓÓÕ×ßßÓÓÕ×ÓÓÕà×Óà Total/NA

Solid 6010C àÓÖíÕÖÕÖÓ×ÕØÒØÙ×Ø ÞÓÓÕ×ßßÓÓà×ÓÓÕà×ÓÕ Total/NA

Solid 6010C àÓÖíÕÖÕÖÓ×ÕØÒØÙ×Ò ÞÓÓÕ×ßßÓÓØ×ÓÓÕà×ÓÕ Total/NA

❒❮❰ÏÐ 6010C àÓÖííÙÕÖÓ×ÕØÒØÙ×Ù ÚÛ×ÓÜÕÜÕÙ Total/NA

❒❮❰ÏÐ 6010C àÓÖííÙÕÖÓ×ÕØÒØÙ×Ù èß ÚÛ×ÓÜÕÜÕÙ Total/NA

❒❮❰ÏÐ 6010C àÓÖííÙÕÖÓ×ÕØÒØÙ×Ù èßì ÚÛ×ÓÜÕÜÕÙ Total/NA

❒❮❰ÏÐ 6010C àÓÖííÙÕÖÓ×ÕØÒØÙ×Ù ßì ÚÛ×ÓÜÕÜÕÙ Total/NA

❒❮❰ÏÐ 6010CÞÚî ÕÖÓ×àÓÜÕÙÖáÑ ìÝ

❒❮❰ÏÐ 6010CîÞßÔ ÕÖÓ×àÓÜÕÙÖáÜ ICS

❒❮❰ÏÐ 6010CîÞßÔÛ ÕÖÓ×àÓÜÕÙÖáí ICS

❒❮❰ÏÐ 6010C àÓÖííÙÝÞß ÕÖÓ×àÓÖííÙáà×Ô Ý❮â Þãä❰Ðãå ß❮æçåÏ Total/NA

Solid 6010C àÓÖíÕÖÝÞßßÚè ÕÖÓ×àÓÖíÕÖáà×Ô Ý❮â Þãä❰Ðãå ß❮æçåÏ Total/NA

❒❮❰ÏÐ 6010CÝÚÞ ÕÖÓ×àÓÜÕÙÖáÕÓ Ý❮â Þãä❰Ðãå ß❮æçåÏ

Solid 6010C àÓÖíÕÖèÛ ÕÖÓ×àÓÖíÕÖáÕ×Ô èÏ❰éãê Ûå❮äë Total/NA

➙➛➜➝➞➟➛➠➡➢➤ ➚➝➹ ï➦➪➡➜
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Metals (Continued)

Analysis Batch: 208156 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

❲✔✕✖✗ 6010C ✷✘✙✚✚✛▼✜ ✢✙✘✣✷✘✙✚✚✛✤✢✣✥ ▼✖✕✦✧★ ✜✩✔✪✫ Total/NA

Prep Batch: 208211

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ✼✬✼✢✜✢✙✘✣✢✶✬✶✛✣✢ ✭✘✘✢✣✮✮✘✘✢✣✘✘✢✷✣✘✢ Total/NA

Solid ✼✬✼✢✜✢✙✘✣✢✶✬✶✛✣✢ ▼✮ ✭✘✘✢✣✮✮✘✘✢✣✘✘✢✷✣✘✢ Total/NA

Solid ✼✬✼✢✜✢✙✘✣✢✶✬✶✛✣✢ ▼✮✯ ✭✘✘✢✣✮✮✘✘✢✣✘✘✢✷✣✘✢ Total/NA

Solid ✼✬✼✢✜✢✙✘✣✢✶✬✶✛✣✢ ✮✯ ✭✘✘✢✣✮✮✘✘✢✣✘✘✢✷✣✘✢ Total/NA

Solid ✼✬✼✢✜✢✙✘✣✢✶✬✶✛✣✷ ✭✘✘✢✣✮✮✘✘✢✣✘✘✢✷✣✘✷ Total/NA

Solid ✼✬✼✢✜✢✙✘✣✢✶✬✶✛✣✶ ✭✘✘✢✣✮✮✘✘✷✣✘✘✢✷✣✘✢ Total/NA

Solid ✼✬✼✢✜✢✙✘✣✢✶✬✶✛✣✬ ✭✘✘✢✣✮✮✘✘✶✣✘✘✢✷✣✘✢ Total/NA

Solid ✼✬✼✢✜▲✭✮✮✰▼ ✢✙✘✣✷✘✱✷✢✢✤✷✣✥ ▲✔✲ ✭✧✪✕✗✧✩ ✮✔✳✴✩✖ Total/NA

Solid ✼✬✼✢✜▼✜ ✢✙✘✣✷✘✱✷✢✢✤✢✣✥ ▼✖✕✦✧★ ✜✩✔✪✫ Total/NA

Analysis Batch: 208443

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ✼✬✼✢✜ ✷✘✱✷✢✢✢✙✘✣✢✶✬✶✛✣✢ ✭✘✘✢✣✮✮✘✘✢✣✘✘✢✷✣✘✢ Total/NA

Solid ✼✬✼✢✜ ✷✘✱✷✢✢✢✙✘✣✢✶✬✶✛✣✢ ▼✮ ✭✘✘✢✣✮✮✘✘✢✣✘✘✢✷✣✘✢ Total/NA

Solid ✼✬✼✢✜ ✷✘✱✷✢✢✢✙✘✣✢✶✬✶✛✣✢ ▼✮✯ ✭✘✘✢✣✮✮✘✘✢✣✘✘✢✷✣✘✢ Total/NA

Solid ✼✬✼✢✜ ✷✘✱✷✢✢✢✙✘✣✢✶✬✶✛✣✢ ✮✯ ✭✘✘✢✣✮✮✘✘✢✣✘✘✢✷✣✘✢ Total/NA

Solid ✼✬✼✢✜ ✷✘✱✷✢✢✢✙✘✣✢✶✬✶✛✣✷ ✭✘✘✢✣✮✮✘✘✢✣✘✘✢✷✣✘✷ Total/NA

Solid ✼✬✼✢✜ ✷✘✱✷✢✢✢✙✘✣✢✶✬✶✛✣✶ ✭✘✘✢✣✮✮✘✘✷✣✘✘✢✷✣✘✢ Total/NA

Solid ✼✬✼✢✜ ✷✘✱✷✢✢✢✙✘✣✢✶✬✶✛✣✬ ✭✘✘✢✣✮✮✘✘✶✣✘✘✢✷✣✘✢ Total/NA

Solid ✼✬✼✢✜ ✷✘✱✷✢✢▲✭✮✮✰▼ ✢✙✘✣✷✘✱✷✢✢✤✷✣✥ ▲✔✲ ✭✧✪✕✗✧✩ ✮✔✳✴✩✖ Total/NA

Solid ✼✬✼✢✜ ✷✘✱✷✢✢▼✜ ✢✙✘✣✷✘✱✷✢✢✤✢✣✥ ▼✖✕✦✧★ ✜✩✔✪✫ Total/NA

General Chemistry

Analysis Batch: 206634

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture✢✙✘✣✢✶✬✶✛✣✢ ✭✘✘✢✣✮✮✘✘✢✣✘✘✢✷✣✘✢ Total/NA

Solid Moisture✢✙✘✣✢✶✬✶✛✣✷ ✭✘✘✢✣✮✮✘✘✢✣✘✘✢✷✣✘✷ Total/NA

Solid Moisture✢✙✘✣✢✶✬✶✛✣✶ ✭✘✘✢✣✮✮✘✘✷✣✘✘✢✷✣✘✢ Total/NA

Solid Moisture✢✙✘✣✢✶✬✶✛✣✬ ✭✘✘✢✣✮✮✘✘✶✣✘✘✢✷✣✘✢ Total/NA

Rad

Leach Batch: 206522

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ✯✗❉ ✔✪★ ✵✗✸✪★✢✙✘✣✢✶✬✶✛✣✢ ✭✘✘✢✣✮✮✘✘✢✣✘✘✢✷✣✘✢ Total/NA

Solid ✯✗❉ ✔✪★ ✵✗✸✪★✢✙✘✣✢✶✬✶✛✣✢ ✯✹ ✭✘✘✢✣✮✮✘✘✢✣✘✘✢✷✣✘✢ Total/NA

Solid ✯✗❉ ✔✪★ ✵✗✸✪★✢✙✘✣✢✶✬✶✛✣✢ ▼✮ ✭✘✘✢✣✮✮✘✘✢✣✘✘✢✷✣✘✢ Total/NA

Solid ✯✗❉ ✔✪★ ✵✗✸✪★✢✙✘✣✢✶✬✶✛✣✢ ▼✮✯ ✭✘✘✢✣✮✮✘✘✢✣✘✘✢✷✣✘✢ Total/NA

Solid ✯✗❉ ✔✪★ ✵✗✸✪★✢✙✘✣✢✶✬✶✛✣✷ ✭✘✘✢✣✮✮✘✘✢✣✘✘✢✷✣✘✷ Total/NA

Solid ✯✗❉ ✔✪★ ✵✗✸✪★✢✙✘✣✢✶✬✶✛✣✶ ✭✘✘✢✣✮✮✘✘✷✣✘✘✢✷✣✘✢ Total/NA

Solid ✯✗❉ ✔✪★ ✵✗✸✪★✢✙✘✣✢✶✬✶✛✣✬ ✭✘✘✢✣✮✮✘✘✶✣✘✘✢✷✣✘✢ Total/NA

Prep Batch: 206670

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

❲✔✕✖✗ ❊✺✕✭✦✗✧✳✢✙✘✣✢✶✬✶✛✣✛ ✰✜✣✘✱✢✱✢✛ Total/NA

ðñòóôõñö÷øù ✠ó☞ ✻û✡÷ò
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❴❃❋❵✾❅❀❛❬❄❀✾❏ ❜❴❁ ❝❬✽❞ ◗ ❝❡❴ ❢❋❫ ❘❘❙❁

Rad (Continued)

Prep Batch: 206670 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

❣❤✐❥❦ ❧♠✐♥♦❦♣qrst✉r✈✇✈①✉① ②③ ④⑤✉t⑥r⑥r① Total/NA

❣❤✐❥❦ ❧♠✐♥♦❦♣q⑦♥⑧ rst✉⑨tss⑩t❶⑨✉❷ ⑦❤❸ ♥♣❹✐❦♣❺ ⑧❤q❻❺❥ Total/NA

❣❤✐❥❦ ❧♠✐♥♦❦♣q❼⑤ rst✉⑨tss⑩t❶r✉❷ ❼❥✐♦♣❽ ⑤❺❤❹❾ Total/NA

Prep Batch: 206674

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

❣❤✐❥❦ ❧♠✐♥♦❦♣qrst✉r✈✇✈①✉① ④⑤✉t⑥r⑥r① Total/NA

❣❤✐❥❦ ❧♠✐♥♦❦♣qrst✉r✈✇✈①✉① ②③ ④⑤✉t⑥r⑥r① Total/NA

❣❤✐❥❦ ❧♠✐♥♦❦♣q⑦♥⑧ rst✉⑨tss⑩✇❶⑨✉❷ ⑦❤❸ ♥♣❹✐❦♣❺ ⑧❤q❻❺❥ Total/NA

❣❤✐❥❦ ❧♠✐♥♦❦♣q❼⑤ rst✉⑨tss⑩✇❶r✉❷ ❼❥✐♦♣❽ ⑤❺❤❹❾ Total/NA

Prep Batch: 206697

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

❣❤✐❥❦ ❿➀❺❺➁➂❥♣✉trst✉r✈✇✈①✉① ④⑤✉t⑥r⑥r① Total/NA

❣❤✐❥❦ ❿➀❺❺➁➂❥♣✉trst✉r✈✇✈①✉① ②③ ④⑤✉t⑥r⑥r① Total/NA

❣❤✐❥❦ ❿➀❺❺➁➂❥♣✉t⑦♥⑧ rst✉⑨tss➃⑩❶⑨✉❷ ⑦❤❸ ♥♣❹✐❦♣❺ ⑧❤q❻❺❥ Total/NA

❣❤✐❥❦ ❿➀❺❺➁➂❥♣✉t❼⑤ rst✉⑨tss➃⑩❶r✉❷ ❼❥✐♦♣❽ ⑤❺❤❹❾ Total/NA

Prep Batch: 206728

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ❧♠✐♥♦❦♣q ⑨ts①⑨⑨rst✉r✈✇✈①✉r ♥ttr✉⑧⑧ttr✉ttr⑨✉tr Total/NA

Solid ❧♠✐♥♦❦♣q ⑨ts①⑨⑨rst✉r✈✇✈①✉r ❼⑧ ♥ttr✉⑧⑧ttr✉ttr⑨✉tr Total/NA

Solid ❧♠✐♥♦❦♣q ⑨ts①⑨⑨rst✉r✈✇✈①✉r ❼⑧② ♥ttr✉⑧⑧ttr✉ttr⑨✉tr Total/NA

Solid ❧♠✐♥♦❦♣q ⑨ts①⑨⑨rst✉r✈✇✈①✉⑨ ♥ttr✉⑧⑧ttr✉ttr⑨✉t⑨ Total/NA

Solid ❧♠✐♥♦❦♣q ⑨ts①⑨⑨rst✉r✈✇✈①✉✈ ♥ttr✉⑧⑧tt⑨✉ttr⑨✉tr Total/NA

Solid ❧♠✐♥♦❦♣q ⑨ts①⑨⑨rst✉r✈✇✈①✉✇ ♥ttr✉⑧⑧tt✈✉ttr⑨✉tr Total/NA

Solid ❧♠✐♥♦❦♣q⑦♥⑧ rst✉⑨ts⑩⑨⑥❶⑨✉❷ ⑦❤❸ ♥♣❹✐❦♣❺ ⑧❤q❻❺❥ Total/NA

Solid ❧♠✐♥♦❦♣q❼⑤ rst✉⑨ts⑩⑨⑥❶r✉❷ ❼❥✐♦♣❽ ⑤❺❤❹❾ Total/NA

Prep Batch: 206737

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ❧♠✐♥♦❦♣q ⑨ts①⑨⑨rst✉r✈✇✈①✉r ♥ttr✉⑧⑧ttr✉ttr⑨✉tr Total/NA

Solid ❧♠✐♥♦❦♣q ⑨ts①⑨⑨rst✉r✈✇✈①✉r ❼⑧ ♥ttr✉⑧⑧ttr✉ttr⑨✉tr Total/NA

Solid ❧♠✐♥♦❦♣q ⑨ts①⑨⑨rst✉r✈✇✈①✉r ❼⑧② ♥ttr✉⑧⑧ttr✉ttr⑨✉tr Total/NA

Solid ❧♠✐♥♦❦♣q ⑨ts①⑨⑨rst✉r✈✇✈①✉⑨ ♥ttr✉⑧⑧ttr✉ttr⑨✉t⑨ Total/NA

Solid ❧♠✐♥♦❦♣q ⑨ts①⑨⑨rst✉r✈✇✈①✉✈ ♥ttr✉⑧⑧tt⑨✉ttr⑨✉tr Total/NA

Solid ❧♠✐♥♦❦♣q ⑨ts①⑨⑨rst✉r✈✇✈①✉✇ ♥ttr✉⑧⑧tt✈✉ttr⑨✉tr Total/NA

Solid ❧♠✐♥♦❦♣q⑦♥⑧ rst✉⑨ts⑩✈⑩❶⑨✉❷ ⑦❤❸ ♥♣❹✐❦♣❺ ⑧❤q❻❺❥ Total/NA

Solid ❧♠✐♥♦❦♣q❼⑤ rst✉⑨ts⑩✈⑩❶r✉❷ ❼❥✐♦♣❽ ⑤❺❤❹❾ Total/NA

Prep Batch: 206998

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ❿➀❺❺➁➂❥♣✉t ⑨ts①⑨⑨rst✉r✈✇✈①✉r ♥ttr✉⑧⑧ttr✉ttr⑨✉tr Total/NA

Solid ❿➀❺❺➁➂❥♣✉t ⑨ts①⑨⑨rst✉r✈✇✈①✉r ②③ ♥ttr✉⑧⑧ttr✉ttr⑨✉tr Total/NA

Solid ❿➀❺❺➁➂❥♣✉t ⑨ts①⑨⑨rst✉r✈✇✈①✉⑨ ♥ttr✉⑧⑧ttr✉ttr⑨✉t⑨ Total/NA

Solid ❿➀❺❺➁➂❥♣✉t ⑨ts①⑨⑨rst✉r✈✇✈①✉✈ ♥ttr✉⑧⑧tt⑨✉ttr⑨✉tr Total/NA

Solid ❿➀❺❺➁➂❥♣✉t ⑨ts①⑨⑨rst✉r✈✇✈①✉✇ ♥ttr✉⑧⑧tt✈✉ttr⑨✉tr Total/NA

Solid ❿➀❺❺➁➂❥♣✉t⑦♥⑧ rst✉⑨ts➃➃⑥❶⑨✉❷ ⑦❤❸ ♥♣❹✐❦♣❺ ⑧❤q❻❺❥ Total/NA

Solid ❿➀❺❺➁➂❥♣✉t❼⑤ rst✉⑨ts➃➃⑥❶r✉❷ ❼❥✐♦♣❽ ⑤❺❤❹❾ Total/NA

✽✾✿❀❁❂✾❃❄❅❆ ❬❀❫ ➄❋❭❄✿

08/29/2015Page 34 of 1257



ANALYTICAL REPORT
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Definitions/Glossary
TestAmerica Job ID: 160-13435-2Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Qualifiers

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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CASE NARRATIVE

Client: Weston Solutions, Inc.

Project: EPA RST2 - RFP No. 334A

Report Number: 160-13435-2

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
➅➆➇➈➉➇➊➆➋ ➌➍ ➎➆➏➐➑➊➆➇➒➓➔ ➈➔➓➒→➒➐➒➆➏ ➣➆➇➆ ➋➉↔➆ ↕➏➒↔➙ ➆➏➐➔➌→➒➏➛➆➋ →➔➌➉➇➔➐➉➇➍ ➜➝➞➏ ➐➛➔➐ ➒↔➓➉➇➅➉➇➔➐➆ ➟➑➠➟➡ ➅➇➉➓➆➋↕➇➆➏ ➋➆➏➓➇➒➌➆➋ ➒↔ ➐➛➆

➔➅➅→➒➓➔➐➒➉↔ ➊➆➐➛➉➋➏➢ ➎➆➏➐➑➊➆➇➒➓➔➤➏ ➉➅➆➇➔➐➒➉↔➏ ➙➇➉↕➅➏ ➛➔➥➆ ➇➆➥➒➆➣➆➋ ➐➛➆ ➋➔➐➔ ➈➉➇ ➓➉➊➅→➒➔↔➓➆ ➣➒➐➛ ➐➛➆ →➔➌➉➇➔➐➉➇➍ ➟➑➠➟➡ ➅→➔↔➦ ➔↔➋ ➋➔➐➔

have been found to be compliant with laboratory protocols unless otherwise noted below.

➎➛➆ ➐➆➏➐ ➇➆➏↕→➐➏ ➒↔ ➐➛➒➏ ➇➆➅➉➇➐ ➊➆➆➐ ➔→→ ➧➨➩➑➞ ➇➆➫↕➒➇➆➊➆↔➐➏ ➈➉➇ ➅➔➇➔➊➆➐➆➇➏ ➈➉➇ ➣➛➒➓➛ ➔➓➓➇➆➋➒➐➔➐➒➉↔ ➒➏ ➇➆➫↕➒➇➆➋ ➉➇ ➔➥➔➒→➔➌→➆➢ ➑↔➍

➆➭➓➆➅➐➒➉↔➏ ➐➉ ➧➨➩➑➞ ➇➆➫↕➒➇➆➊➆↔➐➏ ➔➇➆ ↔➉➐➆➋ ➒↔ ➐➛➒➏ ➇➆➅➉➇➐➢ ➞↕➇➏↕➔↔➐ ➐➉ ➧➨➩➑➞➦ ➐➛➒➏ ➇➆➅➉➇➐ ➊➔➍ ↔➉➐ ➌➆ ➇➆➅➇➉➋↕➓➆➋➦ ➆➭➓➆➅➐ ➒↔ ➈↕→→➦ ➣➒➐➛➉↕➐

the written approval of the laboratory.

➡➔→➓↕→➔➐➒➉↔➏ ➔➇➆ ➅➆➇➈➉➇➊➆➋ ➌➆➈➉➇➆ ➇➉↕↔➋➒↔➙ ➐➉ ➔➥➉➒➋ ➇➉↕↔➋➯➉➈➈ ➆➇➇➉➇➏ ➒↔ ➓➔→➓↕→➔➐➆➋ ➇➆➏↕→➐➏➢

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

➑→→ ➏➉→➒➋ ➏➔➊➅→➆ ➇➆➏↕→➐➏ ➈➉➇ ➡➛➆➊➒➏➐➇➍ ➔↔➔→➍➏➆➏ ➔➇➆ ➇➆➅➉➇➐➆➋ ➉↔ ➔↔ ➲➔➏ ➇➆➓➆➒➥➆➋➲ ➌➔➏➒➏ ↕↔→➆➏➏ ➉➐➛➆➇➣➒➏➆ ➒↔➋➒➓➔➐➆➋ ➌➍ ➐➛➆ ➅➇➆➏➆↔➓➆ ➉➈ ➔ ➳

solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
➋➒➏➔➙➙➇➆➙➔➐➆➋ ➣➒➐➛ ➐➛➆ ➆➭➓➆➅➐➒➉↔ ➉➈ ➐➇➒➐➒↕➊➦ ➓➔➇➌➉↔➯➵➸➦ ➔↔➋ ➒➉➋➒↔➆➯➵➺➻ ➌➍ ➙➔➊➊➔ ➏➅➆➓➐➇➉➏➓➉➅➍ ↕↔→➆➏➏ ➇➆➫↕➆➏➐➆➋ ➔➏ ➣➆➐ ➣➆➒➙➛➐ ➌➍ ➐➛➆

➓→➒➆↔➐➢➼

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
➎➛➆ ➏➔➊➅→➆➏ ➣➆➇➆ ➇➆➓➆➒➥➆➋ ➉↔ ➽➾➠➵➻➠➺➽➵➚➪ ➐➛➆ ➏➔➊➅→➆➏ ➔➇➇➒➥➆➋ ➒↔ ➙➉➉➋ ➓➉↔➋➒➐➒➉↔➦ ➅➇➉➅➆➇→➍ ➅➇➆➏➆➇➥➆➋ ➔↔➋ ➉↔ ➒➓➆➢ ➎➛➆ ➐➆➊➅➆➇➔➐↕➇➆ ➉➈ ➐➛➆

➓➉➉→➆➇➏ ➔➐ ➇➆➓➆➒➅➐ ➣➔➏ ➺➢➸ ➡➢

RADIUM 226 (21 DAY INGROWTH)
➜➔➊➅→➆ ➶➹➯➽➾➵➾➵➚ ➘➵➴➽➯➵➷➸➷➚➯➚➬ ➣➔➏ ➔↔➔→➍➮➆➋ ➈➉➇ ➶➔➋➒↕➊ ➺➺➴ ➘➺➵ ➋➔➍ ➒↔➙➇➉➣➐➛➬ ➒↔ ➔➓➓➉➇➋➔↔➓➆ ➣➒➐➛ ➜➱➯ ➾➸➴ ✃➆➐➛➉➋ ➻➷➵➚➢ ➎➛➆

➏➔➊➅→➆➏ ➣➆➇➆ ➅➇➆➅➔➇➆➋ ➉↔ ➽➾➠➺➽➠➺➽➵➚ ➔↔➋ ➔↔➔→➍➮➆➋ ➉↔ ➽➻➠➵➵➠➺➽➵➚➢

➧➉ ➔↔➔→➍➐➒➓➔→ ➉➇ ➫↕➔→➒➐➍ ➒➏➏↕➆➏ ➣➆➇➆ ↔➉➐➆➋➦ ➉➐➛➆➇ ➐➛➔↔ ➐➛➉➏➆ ➋➆➏➓➇➒➌➆➋ ➔➌➉➥➆ ➉➇ ➒↔ ➐➛➆ ❐➆➈➒↔➒➐➒➉↔➏➠❒→➉➏➏➔➇➍ ➅➔➙➆➢

RADIUM-228 (GFPC)

➜➔➊➅→➆ ➶➹➯➽➾➵➾➵➚ ➘➵➴➽➯➵➷➸➷➚➯➚➬ ➣➔➏ ➔↔➔→➍➮➆➋ ➈➉➇ ➶➔➋➒↕➊➯➺➺➾ ➘❒❮➞➡➬ ➒↔ ➔➓➓➉➇➋➔↔➓➆ ➣➒➐➛ ➜➱➯➾➸➴ ✃➆➐➛➉➋ ➻➷➺➽➢ ➎➛➆ ➏➔➊➅→➆➏ ➣➆➇➆

➅➇➆➅➔➇➆➋ ➉↔ ➽➾➠➺➽➠➺➽➵➚ ➔↔➋ ➔↔➔→➍➮➆➋ ➉↔ ➽➻➠➽➷➠➺➽➵➚➢

➧➉ ➔↔➔→➍➐➒➓➔→ ➉➇ ➫↕➔→➒➐➍ ➒➏➏↕➆➏ ➣➆➇➆ ↔➉➐➆➋➦ ➉➐➛➆➇ ➐➛➔↔ ➐➛➉➏➆ ➋➆➏➓➇➒➌➆➋ ➔➌➉➥➆ ➉➇ ➒↔ ➐➛➆ ❐➆➈➒↔➒➐➒➉↔➏➠❒→➉➏➏➔➇➍ ➅➔➙➆➢

RADIUM-226 BY GAMMA SPEC (21 DAY INGROWTH)
➜➔➊➅→➆➏ ➡➽➽➵➯➜➜➽➽➵➯➽➽➵➺➯➽➵ ➘➵➴➽➯➵➷➸➷➚➯➵➬➦ ➡➽➽➵➯➜➜➽➽➵➯➽➽➵➺➯➽➺ ➘➵➴➽➯➵➷➸➷➚➯➺➬➦ ➡➽➽➵➯➜➜➽➽➺➯➽➽➵➺➯➽➵ ➘➵➴➽➯➵➷➸➷➚➯➷➬ ➔↔➋

➡➽➽➵➯➜➜➽➽➷➯➽➽➵➺➯➽➵ ➘➵➴➽➯➵➷➸➷➚➯➸➬ ➣➆➇➆ ➔↔➔→➍➮➆➋ ➈➉➇ ➶➔➋➒↕➊➯➺➺➴ ➌➍ ➙➔➊➊➔ ➏➅➆➓ ➘➺➵ ➋➔➍ ➒↔➙➇➉➣➐➛➬ ➒↔ ➔➓➓➉➇➋➔↔➓➆ ➣➒➐➛ ➨➞➑

❒➑❰➽➵❰➶➢ ➎➛➆ ➏➔➊➅→➆➏ ➣➆➇➆ ➋➇➒➆➋ ➉↔ ➽➾➠➵➻➠➺➽➵➚➦ ➅➇➆➅➔➇➆➋ ➉↔ ➽➾➠➺➵➠➺➽➵➚ ➔↔➋ ➔↔➔→➍➮➆➋ ➉↔ ➽➻➠➵➵➠➺➽➵➚➢

➧➉ ➔↔➔→➍➐➒➓➔→ ➉➇ ➫↕➔→➒➐➍ ➒➏➏↕➆➏ ➣➆➇➆ ↔➉➐➆➋➦ ➉➐➛➆➇ ➐➛➔↔ ➐➛➉➏➆ ➋➆➏➓➇➒➌➆➋ ➔➌➉➥➆ ➉➇ ➒↔ ➐➛➆ ❐➆➈➒↔➒➐➒➉↔➏➠❒→➉➏➏➔➇➍ ➅➔➙➆➢
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Client Sample Results
TestAmerica Job ID: 160-13435-2Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Lab Sample ID: 160-13435-1Client Sample ID: C001-SS001-0012-01
Matrix: SolidDate Collected: 08/18/15 09:40

Date Received: 08/19/15 09:30

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.43

(2σ+/-)

0.475

(2σ+/-)

109/11/15 19:1508/21/15 15:44pCi/g0.1641.00

RL MDC

0.313

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 160-13435-2Client Sample ID: C001-SS001-0012-02
Matrix: SolidDate Collected: 08/18/15 09:40

Date Received: 08/19/15 09:30

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.64

(2σ+/-)

0.462

(2σ+/-)

109/11/15 19:1508/21/15 15:44pCi/g0.1211.00

RL MDC

0.265

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 160-13435-3Client Sample ID: C001-SS002-0012-01
Matrix: SolidDate Collected: 08/18/15 11:30

Date Received: 08/19/15 09:30

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.07

(2σ+/-)

0.186

(2σ+/-)

109/11/15 19:1608/21/15 15:44pCi/g0.08191.00

RL MDC

0.150

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 160-13435-4Client Sample ID: C001-SS003-0012-01
Matrix: SolidDate Collected: 08/18/15 12:50

Date Received: 08/19/15 09:30

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.922

(2σ+/-)

0.194

(2σ+/-)

109/11/15 19:1608/21/15 15:44pCi/g0.1381.00

RL MDC

0.168

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Lab Sample ID: 160-13435-5Client Sample ID: RB-081815
Matrix: WaterDate Collected: 08/18/15 11:45

Date Received: 08/19/15 09:30

Method: 9315 - Radium-226 (GFPC)

Analyte

Radium-226 0.0527 U

(2σ+/-)

0.0496

(2σ+/-)

109/11/15 06:5208/20/15 09:24pCi/L0.07781.00

RL MDC

0.0493

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

08/20/15 09:24 09/11/15 06:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

107

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-13435-2Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Lab Sample ID: 160-13435-5Client Sample ID: RB-081815
Matrix: WaterDate Collected: 08/18/15 11:45

Date Received: 08/19/15 09:30

Method: 9320 - Radium-228 (GFPC)

Analyte

Radium-228 0.147 U

(2σ+/-)

0.189

(2σ+/-)

109/03/15 11:3808/20/15 09:28pCi/L0.3131.00

RL MDC

0.188

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

08/20/15 09:28 09/03/15 11:38 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

107

Y Carrier 40 - 110 08/20/15 09:28 09/03/15 11:38 193.5

TestAmerica St. Louis
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Tracer/Carrier Summary
TestAmerica Job ID: 160-13435-2Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Method: 9315 - Radium-226 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110)

Ba

ÏÐÑÏÒÐÓÏÔÕÔÖÓÖ

×ØÙÚØÛÜ ÝÞØßà áâÚÚØãÜäÛÚØ åÞæÞÜçè

éêÓÐëÏëÏÖ

106ÏÒÐÓÏÔÕÔÖÓÖ ìí éêÓÐëÏëÏÖ

102îïð ÏÒÐÓñÐÒÒÑëòñÓó îôõ ïö÷øùöú ðôûüúý

106þê ÏÒÐÓñÐÒÒÑëòÏÓó þýøÿö▼ êúô÷�

Tracer/Carrier Legend

êô ❇ êô ïôùù✁ýù

Method: 9320 - Radium-228 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110) (40-110)

Ba Y

ÏÐÑ ✾Ô✂ÖÏÒÐÓÏÔÕÔÖÓÖ

Percent Yield (Acceptance Limits)

éêÓÐëÏëÏÖ

106 ✾Ô✂ÏÏÒÐÓÏÔÕÔÖÓÖ ìí éêÓÐëÏëÏÖ

102 ✾Õ✂Òîïð ÏÒÐÓñÐÒÒëÏòñÓó îôõ ïö÷øùöú ðôûüúý

106 ✾Õ✂ñþê ÏÒÐÓñÐÒÒëÏòÏÓó þýøÿö▼ êúô÷�

Tracer/Carrier Legend

êô ❇ êô ïôùù✁ýù

❨ ❇ ❨ ïôùù✁ýù

❚✄☎✆✝✞✄✟✠✡☛ ☞✆✌ ✍✎✏✠☎
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QC Sample Results
TestAmerica Job ID: 160-13435-2Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Method: 9315 - Radium-226 (GFPC)

❈✑✒✓✔✕ ✖✗✘✙✑✓ ✚✛✜ ✢✓✕✣✤✥ ✦✑✗✔✧▲✗★ ✖✗✘✙✑✓ ✚✛✜ ✢✦ ✩✪✫✬✭✫✪✪✮✯✰✩✬✱

Matrix: Water Prep Type: Total/NA

✱✔✗✑❆✲✒✲ ✦✗✕✳✣✜ ✭✩✫✴✮✴ P✵✓✙ ✦✗✕✳✣✜ ✭✫✪✪✮✯

Radium-226

Analyte

U 109/11/15 06:5208/20/15 09:24pCi/L0.0707

MDC

1.00

RL

0.04000.0400

(2σ✶✷✸✹ (2σ✶✷✸✹

MB

0.01893

MB

Dil FacPrepared ✺✻✼✽✿❀❁❂❯✻❃❄Result ◗❅✼✽❃❉❃❁❊

❯✻❋❁❊❄●

Count

❯✻❋❁❊❄●

Total

Carrier

Ba Carrier 40 - 110 08/20/15 09:24 09/11/15 06:52 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

106

MB MB

Client Sample ID: Lab Control Sample▲✗★ ✖✗✘✙✑✓ ✚✛✜ ▲❈✖ ✩✪✫✬✭✫✪✪✮✯✰✭✬✱

Matrix: Water Prep Type: Total/NA

✱✔✗✑❆✲✒✲ ✦✗✕✳✣✜ ✭✩✫✴✮✴ P✵✓✙ ✦✗✕✳✣✜ ✭✫✪✪✮✯

Radium-226

Analyte

137-6810411.6211.2 1.13 1.00 0.0761

RL MDC(2σ✶✷✸✹

LCS LCS

pCi/L

❯✻❃❄Result ◗❅✼✽ ❍■❁❋Added

❙❏❃❑❁

Limits

❍■❁❋●❯✻❋❁❊❄●

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

102

LCS

❈✑✒✓✔✕ ✖✗✘✙✑✓ ✚✛✜ ◆✦✬✫✯✩✯✩❖▲✗★ ✖✗✘✙✑✓ ✚✛✜ ✩✪✫✬✩✴❘✴❖✬❖ ✛❱

Matrix: Water Prep Type: Total/NA

✱✔✗✑❆✲✒✲ ✦✗✕✳✣✜ ✭✩✫✴✮✴ P✵✓✙ ✦✗✕✳✣✜ ✭✫✪✪✮✯

Radium-226

Analyte

10.42U0.013670.0527 U 0.0444 1.00 0.0810

RL MDC(2σ✶✷✸✹

❲❯ ❲❯

pCi/L

❯✻❃❄Result ◗❅✼✽ LimitResult

Sample Sample

◗❅✼✽

❯✻❋❁❊❄●

Total

■❳■

■❳■

Ba Carrier

Carrier

40 - 110

DU

Qualifier Limits%Yield

106

DU

Method: 9320 - Radium-228 (GFPC)

❈✑✒✓✔✕ ✖✗✘✙✑✓ ✚✛✜ ✢✓✕✣✤✥ ✦✑✗✔✧▲✗★ ✖✗✘✙✑✓ ✚✛✜ ✢✦ ✩✪✫✬✭✫✪✪✯✩✰✩✬✱

Matrix: Water Prep Type: Total/NA

✱✔✗✑❆✲✒✲ ✦✗✕✳✣✜ ✭✫❩✭✯✮ P✵✓✙ ✦✗✕✳✣✜ ✭✫✪✪✯✩

Radium-228

Analyte

U 109/03/15 11:3808/20/15 09:28pCi/L0.333

MDC

1.00

RL

0.1860.186

(2σ✶✷✸✹ (2σ✶✷✸✹

MB

-0.01350

MB

Dil FacPrepared ✺✻✼✽✿❀❁❂❯✻❃❄Result ◗❅✼✽❃❉❃❁❊

❯✻❋❁❊❄●

Count

❯✻❋❁❊❄●

Total

Carrier

Ba Carrier 40 - 110 08/20/15 09:28 09/03/15 11:38 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

106

MB MB

08/20/15 09:28 09/03/15 11:38 1Y Carrier 94.2 40 - 110

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-13435-2Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Method: 9320 - Radium-228 (GFPC) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-206681/2-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 209287 Prep Batch: 206681

Radium-228

Analyte

140-56812.6693.30 0.428 1.00 0.318

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual ❬❭❪❫Added

❴❵❛❜❪

Limits

❬❭❪❫❝❞❡❫❪❢❣❝

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

102

LCS

Y Carrier 94.6 40 - 110

❤✐❥❦❧♠ ♥♦♣q✐❦ rst ✉✈✇①②③②③④⑤♦⑥ ♥♦♣q✐❦ rst ③⑦①✇③⑧⑨⑧④✇④ s⑩

Matrix: Water Prep Type: Total/NA

❶❧♦✐❷❸❥❸ ✈♦♠❹❺t ❻①❼❻②❽ ❾❿❦q ✈♦♠❹❺t ❻①⑦⑦②③

Radium-228

Analyte

10.08U0.18030.147 U 0.215 1.00 0.353

RL MDC(2σ➀➁➂➃

➄❞ ➄❞

pCi/L

❞❡❛❣Result ➅➆➇➈ LimitResult

Sample Sample

➅➆➇➈

❞❡❫❪❢❣❝

Total

❭➉❭

❭➉❭

Ba Carrier

Carrier

40 - 110

DU

Qualifier Limits%Yield

106

DU

Y Carrier 93.1 40 - 110

➊➋➌➍➎➏➐ ➑➒➓➔→➓➣ ➓ ➣↔➏↕➙➛➓➜➜➝ ➞ ➟➌➍➋➠ ➑↔➛➛↔ ➡➛↕➌➌➋➠➢ ➤➑➥➦

❤✐❥❦❧♠ ♥♦♣q✐❦ rst ➧❦♠❺➨➩ ✈✐♦❧➫⑤♦⑥ ♥♦♣q✐❦ rst ➧✈ ③⑦①✇❻①⑦❼❼❻➭③✇❶

Matrix: Solid Prep Type: Total/NA

❶❧♦✐❷❸❥❸ ✈♦♠❹❺t ❻③①④⑧❻ ❾❿❦q ✈♦♠❹❺t ❻①⑦❼❼❻

Radium-226

Analyte

U 109/11/15 20:0108/21/15 15:44pCi/g0.169

MDC

1.00

RL

0.3720.372

(2σ➀➁➂➃ (2σ➀➁➂➃

MB

-0.04699

MB

Dil FacPrepared ➯❡➇➈➲➳❪➵❞❡❛❣Result ➅➆➇➈❛➸❛❪❢

❞❡❫❪❢❣❝

Count

❞❡❫❪❢❣❝

Total

Client Sample ID: Lab Control Sample⑤♦⑥ ♥♦♣q✐❦ rst ⑤❤♥ ③⑦①✇❻①⑦❼❼❻➭❻✇❶

Matrix: Solid Prep Type: Total/NA

❶❧♦✐❷❸❥❸ ✈♦♠❹❺t ❻③①⑧❽❼ ❾❿❦q ✈♦♠❹❺t ❻①⑦❼❼❻

Americium-241

Analyte

116-8710298.7697.2 10.4 1.04

RL MDC(2σ➀➁➂➃

LCS LCS

pCi/g

❞❡❛❣Result ➅➆➇➈ ❬❭❪❫Added

❴❵❛❜❪

Limits

❬❭❪❫❝❞❡❫❪❢❣❝

Total

Cesium-137 30.2 30.95 3.31 0.266 pCi/g 103 87 - 120

Cobalt-60 18.9 19.00 1.97 0.0787 pCi/g 101 87 - 115

Client Sample ID: C001-SS001-0012-01⑤♦⑥ ♥♦♣q✐❦ rst ③⑦①✇③⑧⑨⑧④✇③ s⑩

Matrix: Solid Prep Type: Total/NA

❶❧♦✐❷❸❥❸ ✈♦♠❹❺t ❻③①④⑧④ ❾❿❦q ✈♦♠❹❺t ❻①⑦❼❼❻

Radium-226

Analyte

10.083.5063.43 0.491 1.00 0.151

RL MDC(2σ➀➁➂➃

➄❞ ➄❞

pCi/g

❞❡❛❣Result ➅➆➇➈ LimitResult

Sample Sample

➅➆➇➈

❞❡❫❪❢❣❝

Total

❭➉❭

❭➉❭

TestAmerica St. Louis
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QC Association Summary
TestAmerica Job ID: 160-13435-2Client: Weston Solutions, Inc.

Project/Site: EPA RST2 - RFP No. 334A

Rad

Leach Batch: 206522

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ➺➻➼ ➽➾➚ ➪➻➶➾➚➹➘➴➷➹➬➮➬➱➷➹ ✃➴➴➹➷❐❐➴➴➹➷➴➴➹❒➷➴➹ Total/NA

Solid ➺➻➼ ➽➾➚ ➪➻➶➾➚➹➘➴➷➹➬➮➬➱➷➹ ➺❮ ✃➴➴➹➷❐❐➴➴➹➷➴➴➹❒➷➴➹ Total/NA

Solid ➺➻➼ ➽➾➚ ➪➻➶➾➚➹➘➴➷➹➬➮➬➱➷❒ ✃➴➴➹➷❐❐➴➴➹➷➴➴➹❒➷➴❒ Total/NA

Solid ➺➻➼ ➽➾➚ ➪➻➶➾➚➹➘➴➷➹➬➮➬➱➷➬ ✃➴➴➹➷❐❐➴➴❒➷➴➴➹❒➷➴➹ Total/NA

Solid ➺➻➼ ➽➾➚ ➪➻➶➾➚➹➘➴➷➹➬➮➬➱➷➮ ✃➴➴➹➷❐❐➴➴➬➷➴➴➹❒➷➴➹ Total/NA

Prep Batch: 206678

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

❰➽ÏÐ➻ Ñ➻ÐÒ❐ÐÓ➷❒➹➹➘➴➷➹➬➮➬➱➷➱ ÔÕ➷➴Ö➹Ö➹➱ Total/NA

❰➽ÏÐ➻ Ñ➻ÐÒ❐ÐÓ➷❒➹➹➘➴➷➹➬➮➬➱➷➱ ➺❮ ÔÕ➷➴Ö➹Ö➹➱ Total/NA

❰➽ÏÐ➻ Ñ➻ÐÒ❐ÐÓ➷❒➹×✃❐ ➹➘➴➷❒➴➘➘ØÖÙ❒➷Ú ×➽Û ✃Ü➾Ï➻ÜÝ ❐➽ÞÓÝÐ Total/NA

❰➽ÏÐ➻ Ñ➻ÐÒ❐ÐÓ➷❒➹ßÕ ➹➘➴➷❒➴➘➘ØÖÙ➹➷Ú ßÐÏàÜ➚ ÕÝ➽➾á Total/NA

Prep Batch: 206681

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

❰➽ÏÐ➻ Ñ➻ÐÒ❐ÐÓâ➴➹➘➴➷➹➬➮➬➱➷➱ ÔÕ➷➴Ö➹Ö➹➱ Total/NA

❰➽ÏÐ➻ Ñ➻ÐÒ❐ÐÓâ➴➹➘➴➷➹➬➮➬➱➷➱ ➺❮ ÔÕ➷➴Ö➹Ö➹➱ Total/NA

❰➽ÏÐ➻ Ñ➻ÐÒ❐ÐÓâ➴×✃❐ ➹➘➴➷❒➴➘➘Ö➹Ù❒➷Ú ×➽Û ✃Ü➾Ï➻ÜÝ ❐➽ÞÓÝÐ Total/NA

❰➽ÏÐ➻ Ñ➻ÐÒ❐ÐÓâ➴ßÕ ➹➘➴➷❒➴➘➘Ö➹Ù➹➷Ú ßÐÏàÜ➚ ÕÝ➽➾á Total/NA

Prep Batch: 206992

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ã➶ÝÝâ➪ÐÜ➷❒➹ ❒➴➘➱❒❒➹➘➴➷➹➬➮➬➱➷➹ ✃➴➴➹➷❐❐➴➴➹➷➴➴➹❒➷➴➹ Total/NA

Solid ã➶ÝÝâ➪ÐÜ➷❒➹ ❒➴➘➱❒❒➹➘➴➷➹➬➮➬➱➷➹ ➺❮ ✃➴➴➹➷❐❐➴➴➹➷➴➴➹❒➷➴➹ Total/NA

Solid ã➶ÝÝâ➪ÐÜ➷❒➹ ❒➴➘➱❒❒➹➘➴➷➹➬➮➬➱➷❒ ✃➴➴➹➷❐❐➴➴➹➷➴➴➹❒➷➴❒ Total/NA

Solid ã➶ÝÝâ➪ÐÜ➷❒➹ ❒➴➘➱❒❒➹➘➴➷➹➬➮➬➱➷➬ ✃➴➴➹➷❐❐➴➴❒➷➴➴➹❒➷➴➹ Total/NA

Solid ã➶ÝÝâ➪ÐÜ➷❒➹ ❒➴➘➱❒❒➹➘➴➷➹➬➮➬➱➷➮ ✃➴➴➹➷❐❐➴➴➬➷➴➴➹❒➷➴➹ Total/NA

Solid ã➶ÝÝâ➪ÐÜ➷❒➹×✃❐ ➹➘➴➷❒➴➘ää❒Ù❒➷Ú ×➽Û ✃Ü➾Ï➻ÜÝ ❐➽ÞÓÝÐ Total/NA

Solid ã➶ÝÝâ➪ÐÜ➷❒➹ßÕ ➹➘➴➷❒➴➘ää❒Ù➹➷Ú ßÐÏàÜ➚ ÕÝ➽➾á Total/NA

åæçèéêæëìíî ïèð ñòóìç
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Lab Chronicle
Client: Weston Solutions, Inc. TestAmerica Job ID: 160-13435-2

Project/Site: EPA RST2 - RFP No. 334A

Client Sample ID: C001-SS001-0012-01 Lab Sample ID: 160-13435-1
Matrix: SolidDate Collected: 08/18/15 09:40

Date Received: 08/19/15 09:30

Leach ôõö ÷øù úõûøù üýþÿ✵þÿ� ÿ�✁✂✄ DRO206522 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 206992 üýþ✂ÿþÿ� ÿ�✁☎☎ MRB TAL SLTotal/NA

Analysis GA-01-R 1 210534 ü✵þÿÿþÿ� ÿ✵✁ÿ� ALS TAL SLTotal/NA

Client Sample ID: C001-SS001-0012-02 Lab Sample ID: 160-13435-2
Matrix: SolidDate Collected: 08/18/15 09:40

Date Received: 08/19/15 09:30

Leach Dry and Grind üýþÿ✵þÿ� ÿ�✁✂✄ DRO206522 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 206992 üýþ✂ÿþÿ� ÿ�✁☎☎ MRB TAL SLTotal/NA

Analysis GA-01-R 1 210381 ü✵þÿÿþÿ� ÿ✵✁ÿ� ALS TAL SLTotal/NA

Client Sample ID: C001-SS002-0012-01 Lab Sample ID: 160-13435-3
Matrix: SolidDate Collected: 08/18/15 11:30

Date Received: 08/19/15 09:30

Leach Dry and Grind üýþÿ✵þÿ� ÿ�✁✂✄ DRO206522 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 206992 üýþ✂ÿþÿ� ÿ�✁☎☎ MRB TAL SLTotal/NA

Analysis GA-01-R 1 210380 ü✵þÿÿþÿ� ÿ✵✁ÿ✄ ALS TAL SLTotal/NA

Client Sample ID: C001-SS003-0012-01 Lab Sample ID: 160-13435-4
Matrix: SolidDate Collected: 08/18/15 12:50

Date Received: 08/19/15 09:30

Leach Dry and Grind üýþÿ✵þÿ� ÿ�✁✂✄ DRO206522 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 206992 üýþ✂ÿþÿ� ÿ�✁☎☎ MRB TAL SLTotal/NA

Analysis GA-01-R 1 210532 ü✵þÿÿþÿ� ÿ✵✁ÿ✄ ALS TAL SLTotal/NA

Client Sample ID: RB-081815 Lab Sample ID: 160-13435-5
Matrix: WaterDate Collected: 08/18/15 11:45

Date Received: 08/19/15 09:30

Prep PrecSep-21 üýþ✂üþÿ� ü✵✁✂☎ LEM206678 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 9315 1 210373 ü✵þÿÿþÿ� ü✄✁�✂ CDH TAL SLTotal/NA

Prep PrecSep_0 206681 üýþ✂üþÿ� ü✵✁✂ý CMC TAL SLTotal/NA

Analysis 9320 1 209287 ü✵þü✆þÿ� ÿÿ✁✆ý CDH TAL SLTotal/NA

Laboratory References:

❚✝✞ ✟✞ ✠ ❚✡☛☞✝✌✡õû✍÷ ✟☞✎ ✞✏✑û☛✒ ÿ✆✓ÿ� ✔ûù✡õ ❚õ÷û✕ ✖✏õ☞✗✒ ✘÷õ☞✗ ✙û☞ö✒ ✚✛ ✄✆ü☎�✒ ❚✘✞ ✜✆ÿ☎✢✂✵ý✣ý�✄✄

TestAmerica St. Louis
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▲✤✥✦✧ ★✩✪✫✬✭ ✮✭✯✭✦✫✰ ✱✲✭✯✳✬✦✴✰

Client: Weston Solutions, Inc. Job Number: 160-13435-2

✶✷✸✹✺ ✻✼✽✾✿❀❁ ❂❃❄❃❅

◗✼✿❆❇✹✷✺ ❈✺❆❉✿❀ Comment

❊❀✿❋❇✷❀❁ ❊●❋❀❍✿■ ❏✹●● ❊

✶✹❆❇ ❑✷✼❀▼✿❁ ◆✿❆❇❈✽✿❀✹▼❋ ❑❇❖ ✶✷✼✹❆

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

◆✿❆❇❈✽✿❀✹▼❋ ❑❇❖ ✶✷✼✹❆ 09/15/2015Page 670 of 670



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Attachment G: 
 

Data Validation Memo - Soil Analytical Results (TAL Metals and Mercury) 

 

 

 

 

 

 

 

 

 

 



















































































































 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Attachment H: 
 

Wipe QA/QC Form and Ludlum 3030 Calibration Sheet 

 

 

 

 

 

 

 

 

 

 



Detector: 6/7/2015

Serial #: 6/7/2016

100 OK

Efficiency 

(fraction)

Source 

Nuclide

Source 

Number

Original 

Source Activity 

(DPM)
Source 

Creation Date T1/2 (yr)

Source 

Decayed 

Activity

Required MDA 

(DPM/100cm2)

Control Chart 

Bkg Count 

Time

Control Chart 

Source Count 

Time

Control Chart 

bkg  Average  

α/β cpm

Control Chart 

bkg 1 sigma, 

cpm

Control Chart 

Source-bkg 

Average α/β 

cpm

Control Chart  

source 1 

sigma, cpm

Alpha 0.3437 Th-230 5044-03 6,920 7/23/2003 7.70E+04 6,919 5.5 1 1 0.20 0.42 2181.6 87.45

Beta 0.3126 SrY-90 5043-03 4,270 7/22/2003 2.88E+01 3,177 34.6 1 1 36.40 6.55 1171.8 56.70

Alpha Beta Alpha Beta Bkgd Source Alpha Beta Alpha Beta Alpha Beta

10/28/2015 0 37 2161 1203 10.0 10.0 2161.0 1203.0 PASS PASS PASS PASS 0.80 29.50 Yes Yes LKN

Alpha Beta Alpha Beta BKG Sample Alpha Beta Alpha Beta

C001-W-01 0 37 0 31 10.0 10.0 0.0 -6.0 Yes Yes LKN LKN

C001-W-02 0 37 0 34 10.0 10.0 0.0 -3.0 Yes Yes LKN LKN

C001-W-03 0 37 0 33 10.0 10.0 0.0 -4.0 Yes Yes LKN LKN

C002-W-01 0 37 0 34 10.0 10.0 0.0 -3.0 Yes Yes LKN LKN

C003-W-01 0 37 0 32 10.0 10.0 0.0 -5.0 Yes Yes LKN LKN

C003-W-02 0 37 0 37 10.0 10.0 0.0 0.0 Yes Yes LKN LKN

C003-W-03 0 37 0 39 10.0 10.0 0.0 2.0 Yes Yes LKN LKN

C003-W-04 0 37 0 35 10.0 10.0 0.0 -2.0 Yes Yes LKN LKN

Completed by: Date Completed:

Notes

Date
Daily Bkg Counts Daily Check Source Counts Count Time Net Daily Source Rate (cpm)

H.P. Technician
Technician 

Initials

Below Limits?BKG Count Sample Count Count Time Net Sample Count Rate
Sample #

Counting Instrument: 3030 ZnS + Plastic Scint. Calibration Date:

Serial #: 190638 N/A 12 month calibration:

Source QC Pass/Fail
MDC α (dpm)

Bkg QC Pass/Fail

MDC β (dpm)

α MDA 

OK?

β MDA 

OK?

H.P. 

Initials

OSC: Eric Daly

Detector Active Area or Area Covered by Smear (cm2): NRC 6 Mo Cal. Due Date?

Date Received: Monday, Oct 19, 2015

Canadian Radium & UraniumSite Name:

Location: Mount Kisco, NY

QA/QC Form for Counting Wipes









 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDICES 
 

Appendix 1:   Gamma (SAM-940) Field Survey Data Sheets  

Appendix 2: Radon/Thoron Field Survey Data Sheets   
 



Filename: SPEC0108.N42

INSTRUMENT INFORMATION
Instrument Type: Radionuclide Identifier
Manufacturer: Berkeley Nucleonics Corp.
Instrument Model: SAM Eagle
Instrument ID: Serial 40354   
Probe Type: Serial 42285, Type 2x2 NaI

SPECTRUM INFORMATION
Spectrum Type: PHA
Energy Units: keV
Start Time: 2015-08-05 12:02:22
Real Time: 60.45 sec
Live Time: 60 sec
Bias: 650
Coarse Gain: 1
Fine Gain: 1.2174
Group Size: 256
LLD: 0.80
ULD: 100.00
Zero: +0.1620

LOCATIONAL INFORMATION
Latitude: 41.214012
Longitude: -73.726450

PHOTON DATA
Detector: gamma
Real Time: 60.45 sec
Live Time: 60 sec
Count Rate: 159.267 CPS
Total: 9556 Counts
Dose Rate: 0 uSv/h (0 urem/h)



Filename: SPEC0109.N42

INSTRUMENT INFORMATION
Instrument Type: Radionuclide Identifier
Manufacturer: Berkeley Nucleonics Corp.
Instrument Model: SAM Eagle
Instrument ID: Serial 40354   
Probe Type: Serial 42285, Type 2x2 NaI

SPECTRUM INFORMATION
Spectrum Type: PHA
Energy Units: keV
Start Time: 2015-08-05 12:11:31
Real Time: 300.99 sec
Live Time: 300 sec
Bias: 650
Coarse Gain: 1
Fine Gain: 1.2162
Group Size: 256
LLD: 0.80
ULD: 100.00
Zero: +0.1620

LOCATIONAL INFORMATION
Latitude: 41.214012
Longitude: -73.726363

PHOTON DATA
Detector: gamma
Real Time: 300.99 sec
Live Time: 300 sec
Count Rate: 3089.97 CPS
Total: 926990 Counts
Dose Rate: 2.0386 uSv/h (203.86 urem/h)

ANALYSIS RESULT
Threat Description: 

Nuclide Name: Cs-137
Nuclide Type: Industrial
Nuclide ID Confidence: 0.989826
Nuclide ID Confidence Description: High
Nuclide Dose Rate: 1.45799 uSv/h (145.799 urem/h)



Filename: SPEC0110.N42

INSTRUMENT INFORMATION
Instrument Type: Radionuclide Identifier
Manufacturer: Berkeley Nucleonics Corp.
Instrument Model: SAM Eagle
Instrument ID: Serial 40354   
Probe Type: Serial 42285, Type 2x2 NaI

SPECTRUM INFORMATION
Spectrum Type: PHA
Energy Units: keV
Start Time: 2015-08-05 14:00:12
Real Time: 300.24 sec
Live Time: 300 sec
Bias: 650
Coarse Gain: 1
Fine Gain: 1.2179
Group Size: 256
LLD: 0.80
ULD: 100.00
Zero: +0.1620

LOCATIONAL INFORMATION
Latitude: 41.211357
Longitude: -73.727637

PHOTON DATA
Detector: gamma
Real Time: 300.24 sec
Live Time: 300 sec
Count Rate: 837.28 CPS
Total: 251184 Counts
Dose Rate: 0.517175 uSv/h (51.7175 urem/h)

ANALYSIS RESULT
Threat Description: 

Nuclide Name: Ra-226
Nuclide Type: NORM
Nuclide ID Confidence: 0.794839
Nuclide ID Confidence Description: High
Nuclide Dose Rate: 0.0759592 uSv/h (7.59592 urem/h)



Filename: SPEC0111.N42

INSTRUMENT INFORMATION
Instrument Type: Radionuclide Identifier
Manufacturer: Berkeley Nucleonics Corp.
Instrument Model: SAM Eagle
Instrument ID: Serial 40354   
Probe Type: Serial 42285, Type 2x2 NaI

SPECTRUM INFORMATION
Spectrum Type: PHA
Energy Units: keV
Start Time: 2015-08-05 15:07:15
Real Time: 300.04 sec
Live Time: 300 sec
Bias: 650
Coarse Gain: 1
Fine Gain: 1.2376
Group Size: 256
LLD: 0.80
ULD: 100.00
Zero: +0.1620

LOCATIONAL INFORMATION
Latitude: 41.211035
Longitude: -73.728015

PHOTON DATA
Detector: gamma
Real Time: 300.04 sec
Live Time: 300 sec
Count Rate: 161.657 CPS
Total: 48497 Counts
Dose Rate: 0.0919729 uSv/h (9.19729 urem/h)

ANALYSIS RESULT
Threat Description: 

None Detected



Filename: SPEC0112.N42

INSTRUMENT INFORMATION
Instrument Type: Radionuclide Identifier
Manufacturer: Berkeley Nucleonics Corp.
Instrument Model: SAM Eagle
Instrument ID: Serial 40354   
Probe Type: Serial 42285, Type 2x2 NaI

SPECTRUM INFORMATION
Spectrum Type: PHA
Energy Units: keV
Start Time: 2015-08-05 15:17:11
Real Time: 300.04 sec
Live Time: 300 sec
Bias: 650
Coarse Gain: 1
Fine Gain: 1.2376
Group Size: 256
LLD: 0.80
ULD: 100.00
Zero: +0.1620

LOCATIONAL INFORMATION
Latitude: 41.211682
Longitude: -73.727778

PHOTON DATA
Detector: gamma
Real Time: 300.04 sec
Live Time: 300 sec
Count Rate: 120.61 CPS
Total: 36183 Counts
Dose Rate: 0.0702351 uSv/h (7.02351 urem/h)



Filename: SPEC0113.N42

INSTRUMENT INFORMATION
Instrument Type: Radionuclide Identifier
Manufacturer: Berkeley Nucleonics Corp.
Instrument Model: SAM Eagle
Instrument ID: Serial 40354   
Probe Type: Serial 42285, Type 2x2 NaI

SPECTRUM INFORMATION
Spectrum Type: PHA
Energy Units: keV
Start Time: 2015-08-05 15:50:02
Real Time: 300.03 sec
Live Time: 300 sec
Bias: 650
Coarse Gain: 1
Fine Gain: 1.2216
Group Size: 256
LLD: 0.80
ULD: 100.00
Zero: +0.1620

LOCATIONAL INFORMATION
Latitude: 41.211745
Longitude: -73.727815

PHOTON DATA
Detector: gamma
Real Time: 300.03 sec
Live Time: 300 sec
Count Rate: 112.74 CPS
Total: 33822 Counts
Dose Rate: 0.0650492 uSv/h (6.50492 urem/h)



Filename: SPEC0114.N42

INSTRUMENT INFORMATION
Instrument Type: Radionuclide Identifier
Manufacturer: Berkeley Nucleonics Corp.
Instrument Model: SAM Eagle
Instrument ID: Serial 40354   
Probe Type: Serial 42285, Type 2x2 NaI

SPECTRUM INFORMATION
Spectrum Type: PHA
Energy Units: keV
Start Time: 2015-08-05 17:44:05
Real Time: 300.04 sec
Live Time: 300 sec
Bias: 650
Coarse Gain: 1
Fine Gain: 1.2120
Group Size: 256
LLD: 0.80
ULD: 100.00
Zero: +0.1620

LOCATIONAL INFORMATION
Latitude: 41.212613
Longitude: -73.726947

PHOTON DATA
Detector: gamma
Real Time: 300.04 sec
Live Time: 300 sec
Count Rate: 122.553 CPS
Total: 36766 Counts
Dose Rate: 0.0802686 uSv/h (8.02686 urem/h)



Filename: SPEC0115.N42

INSTRUMENT INFORMATION
Instrument Type: Radionuclide Identifier
Manufacturer: Berkeley Nucleonics Corp.
Instrument Model: SAM Eagle
Instrument ID: Serial 40354   
Probe Type: Serial 42285, Type 2x2 NaI

SPECTRUM INFORMATION
Spectrum Type: PHA
Energy Units: keV
Start Time: 2015-08-05 18:46:26
Real Time: 300.06 sec
Live Time: 300 sec
Bias: 650
Coarse Gain: 1
Fine Gain: 1.2189
Group Size: 256
LLD: 0.80
ULD: 100.00
Zero: +0.1620

LOCATIONAL INFORMATION
Latitude: 41.212050
Longitude: -73.726665

PHOTON DATA
Detector: gamma
Real Time: 300.06 sec
Live Time: 300 sec
Count Rate: 167.27 CPS
Total: 50181 Counts
Dose Rate: 0.100579 uSv/h (10.0579 urem/h)

ANALYSIS RESULT
Threat Description: 

None Detected



Filename: SPEC0116.N42

INSTRUMENT INFORMATION
Instrument Type: Radionuclide Identifier
Manufacturer: Berkeley Nucleonics Corp.
Instrument Model: SAM Eagle
Instrument ID: Serial 40354   
Probe Type: Serial 42285, Type 2x2 NaI

SPECTRUM INFORMATION
Spectrum Type: PHA
Energy Units: keV
Start Time: 2015-08-05 20:10:07
Real Time: 303.52 sec
Live Time: 300 sec
Bias: 650
Coarse Gain: 1
Fine Gain: 1.2181
Group Size: 256
LLD: 0.80
ULD: 100.00
Zero: +0.1620

PHOTON DATA
Detector: gamma
Real Time: 303.52 sec
Live Time: 300 sec
Count Rate: 224.063 CPS
Total: 67219 Counts
Dose Rate: 0.151885 uSv/h (15.1885 urem/h)

ANALYSIS RESULT
Threat Description: 

Nuclide Name: Ra-226
Nuclide Type: NORM
Nuclide ID Confidence: 0.796696
Nuclide ID Confidence Description: High
Nuclide Dose Rate: 0.0230806 uSv/h (2.30806 urem/h)



Filename: SPEC0117.N42

INSTRUMENT INFORMATION
Instrument Type: Radionuclide Identifier
Manufacturer: Berkeley Nucleonics Corp.
Instrument Model: SAM Eagle
Instrument ID: Serial 40354   
Probe Type: Serial 42285, Type 2x2 NaI

SPECTRUM INFORMATION
Spectrum Type: PHA
Energy Units: keV
Start Time: 2015-08-05 20:18:13
Real Time: 307.94 sec
Live Time: 300 sec
Bias: 650
Coarse Gain: 1
Fine Gain: 1.2193
Group Size: 256
LLD: 0.80
ULD: 100.00
Zero: +0.1620

PHOTON DATA
Detector: gamma
Real Time: 307.94 sec
Live Time: 300 sec
Count Rate: 158.14 CPS
Total: 47442 Counts
Dose Rate: 0.0908415 uSv/h (9.08415 urem/h)

ANALYSIS RESULT
Threat Description: 

None Detected



Filename: SPEC0118.N42

INSTRUMENT INFORMATION
Instrument Type: Radionuclide Identifier
Manufacturer: Berkeley Nucleonics Corp.
Instrument Model: SAM Eagle
Instrument ID: Serial 40354   
Probe Type: Serial 42285, Type 2x2 NaI

SPECTRUM INFORMATION
Spectrum Type: PHA
Energy Units: keV
Start Time: 2015-08-05 20:27:34
Real Time: 305.45 sec
Live Time: 300 sec
Bias: 650
Coarse Gain: 1
Fine Gain: 1.2166
Group Size: 256
LLD: 0.80
ULD: 100.00
Zero: +0.1620

PHOTON DATA
Detector: gamma
Real Time: 305.45 sec
Live Time: 300 sec
Count Rate: 679.423 CPS
Total: 203827 Counts
Dose Rate: 0.111415 uSv/h (11.1415 urem/h)

ANALYSIS RESULT
Threat Description: 

None Detected



Filename: SPEC0119.N42

INSTRUMENT INFORMATION
Instrument Type: Radionuclide Identifier
Manufacturer: Berkeley Nucleonics Corp.
Instrument Model: SAM Eagle
Instrument ID: Serial 40354   
Probe Type: Serial 42285, Type 2x2 NaI

SPECTRUM INFORMATION
Spectrum Type: PHA
Energy Units: keV
Start Time: 2015-08-06 11:44:29
Real Time: 60.01 sec
Live Time: 60 sec
Bias: 650
Coarse Gain: 1
Fine Gain: 1.1968
Group Size: 256
LLD: 0.80
ULD: 100.00
Zero: +0.1620

PHOTON DATA
Detector: gamma
Real Time: 60.01 sec
Live Time: 60 sec
Count Rate: 148.55 CPS
Total: 8913 Counts
Dose Rate: 0 uSv/h (0 urem/h)



Filename: SPEC0120.N42

INSTRUMENT INFORMATION
Instrument Type: Radionuclide Identifier
Manufacturer: Berkeley Nucleonics Corp.
Instrument Model: SAM Eagle
Instrument ID: Serial 40354   
Probe Type: Serial 42285, Type 2x2 NaI

SPECTRUM INFORMATION
Spectrum Type: PHA
Energy Units: keV
Start Time: 2015-08-06 17:51:37
Real Time: 300.11 sec
Live Time: 300 sec
Bias: 650
Coarse Gain: 1
Fine Gain: 1.2114
Group Size: 256
LLD: 0.80
ULD: 100.00
Zero: +0.1620

PHOTON DATA
Detector: gamma
Real Time: 300.11 sec
Live Time: 300 sec
Count Rate: 345.823 CPS
Total: 103747 Counts
Dose Rate: 0.180475 uSv/h (18.0475 urem/h)

ANALYSIS RESULT
Threat Description: 

Nuclide Name: K-40
Nuclide Type: NORM
Nuclide ID Confidence: 0.693443
Nuclide ID Confidence Description: Medium
Nuclide Dose Rate: 0.0048991 uSv/h (0.48991 urem/h)

Nuclide Name: Ra-226
Nuclide Type: NORM
Nuclide ID Confidence: 0.708808
Nuclide ID Confidence Description: High
Nuclide Dose Rate: 0.0121701 uSv/h (1.21701 urem/h)



Filename: SPEC0121.N42

INSTRUMENT INFORMATION
Instrument Type: Radionuclide Identifier
Manufacturer: Berkeley Nucleonics Corp.
Instrument Model: SAM Eagle
Instrument ID: Serial 40354   
Probe Type: Serial 42285, Type 2x2 NaI

SPECTRUM INFORMATION
Spectrum Type: PHA
Energy Units: keV
Start Time: 2015-08-06 19:52:57
Real Time: 300.10 sec
Live Time: 300 sec
Bias: 650
Coarse Gain: 1
Fine Gain: 1.2161
Group Size: 256
LLD: 0.80
ULD: 100.00
Zero: +0.1620

PHOTON DATA
Detector: gamma
Real Time: 300.10 sec
Live Time: 300 sec
Count Rate: 287.453 CPS
Total: 86236 Counts
Dose Rate: 0.191634 uSv/h (19.1634 urem/h)

ANALYSIS RESULT
Threat Description: 

Nuclide Name: Th-232
Nuclide Type: NORM
Nuclide ID Confidence: 0.840575
Nuclide ID Confidence Description: High
Nuclide Dose Rate: 0.0239651 uSv/h (2.39651 urem/h)



Filename: SPEC0122.N42

INSTRUMENT INFORMATION
Instrument Type: Radionuclide Identifier
Manufacturer: Berkeley Nucleonics Corp.
Instrument Model: SAM Eagle
Instrument ID: Serial 40354   
Probe Type: Serial 42285, Type 2x2 NaI

SPECTRUM INFORMATION
Spectrum Type: PHA
Energy Units: keV
Start Time: 2015-08-06 19:59:37
Real Time: 300.07 sec
Live Time: 300 sec
Bias: 650
Coarse Gain: 1
Fine Gain: 1.2048
Group Size: 256
LLD: 0.80
ULD: 100.00
Zero: +0.1620

PHOTON DATA
Detector: gamma
Real Time: 300.07 sec
Live Time: 300 sec
Count Rate: 278.247 CPS
Total: 83474 Counts
Dose Rate: 0.177814 uSv/h (17.7814 urem/h)

ANALYSIS RESULT
Threat Description: 

Nuclide Name: K-40
Nuclide Type: NORM
Nuclide ID Confidence: 0.719991
Nuclide ID Confidence Description: High
Nuclide Dose Rate: 0.00892891 uSv/h (0.892891 urem/h)



Filename: SPEC0123.N42

INSTRUMENT INFORMATION
Instrument Type: Radionuclide Identifier
Manufacturer: Berkeley Nucleonics Corp.
Instrument Model: SAM Eagle
Instrument ID: Serial 40354   
Probe Type: Serial 42285, Type 2x2 NaI

SPECTRUM INFORMATION
Spectrum Type: PHA
Energy Units: keV
Start Time: 2015-08-07 11:56:34
Real Time: 60.70 sec
Live Time: 60 sec
Bias: 650
Coarse Gain: 1
Fine Gain: 1.2127
Group Size: 256
LLD: 0.80
ULD: 100.00
Zero: +0.1620

LOCATIONAL INFORMATION
Latitude: 41.214008
Longitude: -73.726428

PHOTON DATA
Detector: gamma
Real Time: 60.70 sec
Live Time: 60 sec
Count Rate: 151.383 CPS
Total: 9083 Counts
Dose Rate: 0 uSv/h (0 urem/h)



Filename: SPEC0124.N42

INSTRUMENT INFORMATION
Instrument Type: Radionuclide Identifier
Manufacturer: Berkeley Nucleonics Corp.
Instrument Model: SAM Eagle
Instrument ID: Serial 40354   
Probe Type: Serial 42285, Type 2x2 NaI

SPECTRUM INFORMATION
Spectrum Type: PHA
Energy Units: keV
Start Time: 2015-08-07 12:20:02
Real Time: 1800.49 sec
Live Time: 1800 sec
Bias: 650
Coarse Gain: 1
Fine Gain: 1.2028
Group Size: 256
LLD: 0.80
ULD: 100.00
Zero: +0.1620

LOCATIONAL INFORMATION
Latitude: 41.212178
Longitude: -73.727497

PHOTON DATA
Detector: gamma
Real Time: 1800.49 sec
Live Time: 1800 sec
Count Rate: 254.491 CPS
Total: 458083 Counts
Dose Rate: 0.164942 uSv/h (16.4942 urem/h)

ANALYSIS RESULT
Threat Description: 

Nuclide Name: Th-232
Nuclide Type: NORM
Nuclide ID Confidence: 0.908534
Nuclide ID Confidence Description: High
Nuclide Dose Rate: 0.0183878 uSv/h (1.83878 urem/h)



Filename: SPEC0125.N42

INSTRUMENT INFORMATION
Instrument Type: Radionuclide Identifier
Manufacturer: Berkeley Nucleonics Corp.
Instrument Model: SAM Eagle
Instrument ID: Serial 40354   
Probe Type: Serial 42285, Type 2x2 NaI

SPECTRUM INFORMATION
Spectrum Type: PHA
Energy Units: keV
Start Time: 2015-08-07 13:29:41
Real Time: 1800.53 sec
Live Time: 1800 sec
Bias: 650
Coarse Gain: 1
Fine Gain: 1.2049
Group Size: 256
LLD: 0.80
ULD: 100.00
Zero: +0.1620

LOCATIONAL INFORMATION
Latitude: 41.212178
Longitude: -73.727497

PHOTON DATA
Detector: gamma
Real Time: 1800.53 sec
Live Time: 1800 sec
Count Rate: 270.364 CPS
Total: 486656 Counts
Dose Rate: 0.176337 uSv/h (17.6337 urem/h)

ANALYSIS RESULT
Threat Description: 

Nuclide Name: Ra-226
Nuclide Type: NORM
Nuclide ID Confidence: 0.71237
Nuclide ID Confidence Description: High
Nuclide Dose Rate: 0.00326609 uSv/h (0.326609 urem/h)

Nuclide Name: Th-232
Nuclide Type: NORM
Nuclide ID Confidence: 0.91368
Nuclide ID Confidence Description: High
Nuclide Dose Rate: 0.0222068 uSv/h (2.22068 urem/h)
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